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millions of tons, for example, are less easily remembered for com- 
parative purposes than simple percentages. Where actual figures are 
quoted, they are derived from the published figures of the United 
Nations, and refer to the year 1967 unless otherwise stated. More up- 
to-date figures have been included wherever possible. 

Although we have covered most aspects of human and economic 
geography in this book, some students may wish to pursue certain 
aspects of the work further and for this reason we have included a list 
of books for further reading. 

We wish to take this opportunity of thanking the editorial and 
production staff of O.U.P., Kuala Lumpur, and all those who have 
assisted us with information and advice in the production of this 
book. In particular we wish to acknowledge the assistance of Dr. 
R.P.C. Morgan, formerly of the University of Malaya, who read 
and commented on the original manuscript. 


GOH CHENG LEONG, GILLIAN C. MORGAN, 
Malay College, Bedford, 
Kuala Kangsar, England 


Perak, Malaysia 
June 1972 


N.B. Because the statistics used in this book pre-date the creation of Bangla 
Desh, it has not usually been possible to give separate production figures 
of various crops for these two countries, but where statistics relate more 
specifically to one of the two states, e.g. in the case of jute, this has been 
indicated. 
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Introduction 


HUMAN geography covers a very wide field. It em- 
braces the study of the human race, the growth of 
human numbers, the movements of population, 
physical and cultural differences between human 
groups, and economic activities. It also covers the 
relationship between Man and his natural environ- 
ment, and the way in which men and their activities 
are distributed, e.g. in the study of settlement size, 
shape and distribution, or the distribution of econo- 
mic activities. 

Economic geography, with which much of this 
book is concerned, is a branch of human geography. 
It deals with the distribution of natural resources 
and their use by Man. It therefore covers the ex- 
ploitation of the various climatic and geological 
phenomena, the use of plants and animals for food 
and industrial raw materials, the use of seas and 
forests, and of mineral resources. It also covers 
other kinds of economic activities such as industry 
and trade, which have grown up as a result of 
technological development in the uses of natural re- 
sources. Such activities as farming, manufacturing 
and trade no longer depend on a simple relationship 
between Man and his environment but must take 
into account the political and economic interaction 
between different regions. Finally the study of eco- 
nomic geography includes the distribution of the 
various kinds of economic activities around the 
world. 

In studying the various economic activities of 
mankind in detail, several aspects must be covered. 
Firstly, the methods and means of production must 
be analysed; the way in which crops are grown or 
trees extracted from forests, or minerals mined or 
manufactured goods such as steel or textiles are 
processed, must be known in order to understand 
the relationship of such methods to both physical 
and human factors. Methods of production can 
vary not only with climate, soils or availability of 
raw materials, but also according to the numbers, 
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Why do we study 
human and economic 
geography? 


The value of studies in human and economic 
geography is very great. In the first place, by under- 
standing the cultural and social differences between 
human groups, and their relationship not only with 
the part of the earth in which they live but also with 
their economic activities, we can gain a knowledge 
and sympathy with their problems which we could 
acquire in no other way. An understanding of the 
geographical background will enable us to interpret 
their economic and political activities and attitudes, 
even though these may be entirely different from 
our own. Such an understanding will lead to less dis- 
trust and greater unity among different human 
groups, to greater co-operation and to more peace- 
ful co-existence. 

Another valuable aspect of economic and human 
geography is that it shows us how every part of the 
world is interdependent and cannot prosper in 
isolation. Physical factors as well as economic con- 
siderations have led to much specialization in eco- 
nomic production, so that no country is truly self- 
sufficient. Industrial countries depend for their 
imports of raw materials and for their export mar- 
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kets on the basically agricultural countries. On the 
other hand such agricultural countries depend on 
the industrial countries to absorb their surplus 
production. The tropics depend on temperate food- 
stuffs such as temperate fruits and dairy products, 
while the temperate countries depend on tropical 
crops for beverages, fruits or oilseeds. So great is the 
interdependence of the various regions of the world 
that a natural disaster, or a war, in one region may 
affect trade throughout the world. Similarly, chang- 
ing techniques in some areas make it necessary to 
introduce new methods elsewhere for the sake of 
competitiveness. A realization of the interdepend- 
ence of economies in different parts of the world 
will also promote a world-wide outlook rather than 
a narrow local or regional one. 

Finally a knowledge of the earth’s resources and 
their exploitation by Man can have very great im- 
portance for future generations. The mistaken or 
wanton destruction of soil, forests, fishes, whales, 
minerals and other natural resources, or the spoila- 
tion of the natural environment by urban sprawl, 
dereliction and pollution, may serve as lessons for 
the future, so that mistakes made in one part of the 
world need not be repeated in another. With the 
increasing development of hitherto underdeveloped 
countries, itis of great importance that the mistakes 
made by the industrial countries should be avoided. 


1 Population and 
Human Diversity 


Population growth, 1; Malthus and overpopu- 
lation, 2; world population distribution, 3; 
factors affecting distribution, 5; population 
distribution in selected countries, 9; population 
structure, 14; optimum populations, 18; prob- 
lems of underdeveloped countries, 18; over- 
population, 19; underpopulation, 19; popula- 
tion problems of advanced countries, 20; Hu- 


man diversity, 21; race, 21; societies and ways 
of life 22; language, 26; religion, 26; political 
divisions, 27; Human diversity in South-east 
Asia, 27; Redsons for migration, 31; Mig- 
ration, 32; migration and overpopulation, 32; 
migration and transport, 32; colonialism, 34; 
short-term and short-distance migrations, 36; 
Exercises and H.S.C.-type questions. 37. 


HuMAN and economic geography are concerned 
with Man and his use of natural resources. The way 
in which land, sea, minerals, forests, and water sup- 
plies are used varies very much around the world, 
chiefly because of the wide variation of human num- 
bers, human types and the stage of development of 
different human groups. The rapid growth of popu- 
lation is perhaps the most obvious factor affecting 
present and future national and regional develop- 
ment, but it is by no means the only population 
problem in the world today. Uneven distribution 
of population and conflicts stemming from racial, 
cultural, religious, social or political diversity are 
problems in almost every country in the world. 

In 1967 the total world population was estimated 
at 3,500 million and by the end of the twentieth 
century it will have doubled its present figure. As 
can be seen from Fig. 1.1 world population is increas- 
ing ever more rapidly. This is because it increases in 
geometrical fashion (i.e. 2, 4, 8, 16, 32, 64, 128, ...), 
rather than arithmetically (1, 2, 3, 4, 5, 6, 7, ...). 
Moreover the rate of growth in the last two centu- 
ries has been accelerated by the great advances in 
medicine, hygiene, and nutrition made all over the 
world. Death rates and particularly infant mortal- 
ity rates have been drastically reduced so that more 
children grow up and themselves have families. 

But enormous as the world population is, mere 
numbers do not present a problem if all the people 


in an area can be adequately fed, clothed, housed, 
educated and employed. But this cannot always be 
done and this is why population growth creates 
problems. Some of the main difficulties arise be- 
cause people are not distributed evenly over the 
earth and because the age and sex structure of popu- 
lations varies widely from country to country. Only 
in terms of these factors can we discuss whether a 
country is under- or over-populated. 


1.1 World population growth. 
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DISCUSSION POINT 1 
Malthus and Overpopulation 


Thomas Malthus was an English clergyman who, 
in 1798, published an Essay on the Principle of 
Population in which he put forward the view that, 
‘the power of population is indefinitely greater 
than the power of the earth to produce subsis- 
tence for man’. He thought that a balance could 
only be maintained if famine, disease or war pe- 
riodically increased the death rate and reduced 
population growth. His pessimistic ideas were 
accepted by several other nineteenth-century 
scholars in England and France and many peo- 
ple still hold similar views today. Is this pessi- 
mistic view really justified ? 

In the first place it is important to realize the 
context of Malthus’ work. He was not consider- 
ing the world as a whole but only England. 
Moreover he wrote almost 200 years ago when 
conditions certainly justified some of his con- 
clusions. 

At the end of the eighteenth century the popu- 
lation of England was only about 10 million, but 
much of their food supply had to be produced 
from the limited agricultural land of the coun- 
try. The Agricultural Revolution of the late 
eighteenth century had brought about many im- 
provements, but farming methods and crop 
yields were still much lower than they are today. 
Changes in land tenure, brought about by en- 
closure of the old common fields and the forma- 
tion of large farms in the place of small scattered 
plots, led to rural depopulation. The towns, es- 
pecially those where the new factory industries 
had been established, grew very rapidly and were 
overcrowded, dirty and unhealthy. The people 
who lived in them were poor, under-fed, over- 
worked and had little resistance to disease. Thus, 
had food supplies been reduced or population 
expanded too rapidly, these people would have 
suffered and starvation and epidemics would 
have reduced the population. This had already 
happened twice during England’s history; the 
Black Death of the fourteenth century and the 
Great Plague of the seventeenth century coin- 
cided with periods when harvests were bad and 
there were food shortages. Hunger reduced resis- 
tance to diseases and bubonic plague caused the 
death of many thousands of people. 

Malthus was afraid that something similar 
would happen again. In his time great advances 
were being made in the treatment and control of 


diseases such as cholera, typhoid and smallpox 
which were still rife in England and Europe. 
This meant that death rates, and particularly in- 
fant mortality rates, were falling. Malthus calcu- 
lated that population could double every 25 
years, but no similar increases in food supplies 
could be expected. Given the social conditions 
of the time it was not therefore surprising that 
his predictions should be pessimistic. He could 
not have foreseen the tremendous changes which 
were to take place in the nineteenth and twen- 
tieth centuries. These changes completely altered 
the economic and social conditions in Britain 
and Europe. 

1. Great improvements have taken place in 
agricultural production as a result of better farm 
management, increased use of fertilizers and 
pesticides, use of better seeds and livestock 
breeds, application of soil-conservation methods 
and so on. These improvements led to consider- 
able increases in the yields of most agricultural 
products and also allowed hitherto unusable land 
to be brought into profitable use. 

2. During the nineteenth century vast new ag- 
ricultural regions in America, Africa and Aus- 
tralasia were opened up and large-scale planta- 
tion agriculture was established in tropical coun- 
tries. Improvements in transportation not only 
allowed migrants to reach new areas and bring 
them into production, but also meant that their 
crops could be easily transported to Britain and 
Europe to supplement local food supplies. 

3. The population did not expand anything 
like as fast as Malthus predicted. The rate of in- 
crease declined largely as a result of a decreasing 
birth rate although death rates continued to fall. 
Improved standards of living, the costs of main- 
taining a large family and especially the difficul- 
ties of the depression and the two World Wars 
in the first half of the twentieth century all con- 
tributed to the trend towards smaller families 
and a slower rate of population growth. 

Thus, in Europe at least, Malthus’ predictions 
were proved wrong by events. But many people 
still apply his ideas to underdeveloped countries, 
where advances in agriculture are slower and 
population growth much more rapid. Death 
rates in many underdeveloped countries have 
been reduced but can still be lowered consider- 
ably. In some ways this gives these countries a 
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breathing space for if current high birth rates 
were combined with the low death rates of ad- 
vanced countries, populations would expand so 
rapidly that it would indeed be impossible to 
feed them. On this basis, for instance, India’s 
population could be trebled in less than 50 years. 
Death rates are linked with levels of hygiene, 
nutrition and housing and will fall as living stand- 
ards improve. Fortunately these improvements 
are gradually taking place. The question remains 
—when death rates reach their lowest level, will 
a proportional reduction have occurred in birth 
rates? 3 

There are several reasons to hope that the fu- 
ture of underdeveloped countries is not as bleak 
as it seems. 

1. Rapid and efficient means of transportation 
have benefited not only Europe but the rest of 
the world. Thus if there is famine in one area 
food supplies can usually be brought in from 
elsewhere. 

2. Ona world scale there is no real food short- 
age and in many fields, such as livestock and 
dairy products, output could be greatly expand- 
ed in a very short time. But financial considera- 
tions prevent poor countries from purchasing as 
much food as they need or could absorb. Thus 
huge surpluses of wheat, for example, cannot be 
sold to the countries which need them most. 
Other food crops such as coffee, tea and sugar, 
of which surpluses are often produced, cannot be 
sold in underdeveloped countries because in- 
comes and therefore demand are low. The lack 
of an effective market is also the chief obstacle 
to the production and sale of highly nutritious 
meat and dairy produce. 

Thus the problem is not one of food shortage 
but of economic inequality. This inequality is, 
however, gradually being reduced by the devel- 


opment of natural resources, agriculture and in- 
dustries in underdeveloped countries, which in 
turn earns foreign exchange and provides them 
with the financial resources for further develop- 
ment. Such improvements in agriculture and in- 
dustry should eventually improve incomes and 
standards of living and allow people in under- 
developed countries to obtain more and better 
foods. 

3. Tremendous advances have been made in 
agriculture in underdeveloped countries which, 
with foreign aid and technical advice, are grow- 
ing more staple crops and are introducing more 
nutritious crops not previously grown. Research 
into plant varieties has produced improved hy- 
brids which have greater resistance to disease, 
greater tolerance to unfavourable climatic con- 
ditions and give much higher yields. The most 
important achievements have been in producing 
‘miracle’ rice strains such as I.R.8 and I.R.15 in 
the Philippines, which have turned that country 
from a rice importer to a rice exporter in the 
course of a few years. Moreover the nutritional 
value of rice has been improved in certain strains 
developed in Japan. (See Discussion Point 4.) 

4. Education in underdeveloped countries is 
being steadily improved and is gradually reach- 
ing a larger and larger proportion of the pop- 
ulation. In the long term education has a tremen- 
dously important role to play in the fields of agri- 
culture, technical training to equip people for in- 
dustrial employment and in spreading the idea 
of family planning. 

All these changes in underdeveloped countries 
are gradual and the real test of Malthusian views 
of population and food supplies will depend 
upon the speed with which these countries can 
be modernized and the rate at which improve- 
ments in living standards affect birth rates. 
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In terms of continents and countries the world’s 
population is very ill-balanced (Fig. 1.2). More than 
half of the world’s people live in Asia (excluding 
the U.S.S.R.) which accounts for only one-fifth of 
the world’s land area, while North, Central and 
South America together, occupying more than a 
quarter of the land surface, have only one-seventh 
of the population. The African continent also ac- 
counts for a quarter of the land surface but has less 
than one-tenth of the world population. On the 


other hand Europe, whose area is only one twenty- 
fifth of the total, has one-eighth of the world’s 
people. 

The distribution within the continents is also un- 
even. In Asia, China alone, with about 800 million 
people, accounts for half the Asian and a quarter 
of the world population. The Indian subcontinent 
has a further 650 million people. In Europe too, the 
population is unevenly distributed. Far more people 
live in northern and western European countries 
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than in southern and eastern Europe. The U.S.S.R. 
is the largest country in the world and has 235 mil- 
lion people but only a quarter of them live in the 
Asian section. In Africa and the Americas people 
are for the most part spread very thinly across the 
land, leaving large sections such as northern Ca- 
nada, south-western U.S.A., the Sahara Desert, and 
the Amazon forests practically uninhabited. 

The distribution of population depends to a large 
extent on the quality of the land itself, which is very 
uneven. Where the land is well suited to agriculture 
or there are natural resources for industrial deve- 
lopment the population will naturally be larger than 
in areas where climatic conditions are hostile or 
where resources are few. Thus population density, 
that is the number of people living in a unit area, 
varies widely. In Singapore there are nearly 9,000 
people to the square mile (ppsm) or 3,600 people to 
the square kilometre (ppsk); in Belgium there are 
792 (314); in Brazil only 26 (10) and in Mongolia 


less than 2 ppsm or 1 ppsk (Table 1.1), though even 
within these countries the population is far from 
evenly spread. 

A map of world population densities shows that 
while the great majority of the land surface is 
sparsely or moderately populated (between 0 and 
125 ppsm or between 0 and 50 ppsk) some limited 
areas are very densely populated. These areas are 
western Europe, the Indian subcontinent, the plains 
and river valleys of China, and north-eastern U.S.A. 
Smaller concentrations of people are found in the 
Nile valley of Egypt, the island of Java in Indo- 
nesia and: the southern part of Japan. 

The factors which lead to high population 
densities are often complex, but those which 
restrict population are clear-cut. They are usually 
climatic factors and, despite modern advances in 
technology, most ‘empty’ areas are never likely 
to be much more densely peopled than they are 
today. 


TABLE 1.1 Population statistics for selected countries 

Area in Total Average 3 Mean 
Country thousands of | population in | density per Birth gate Deaihrare annual % 

sq. km. thousands sq. km. % % increase 
Australia 7,687 12,173 2 20 9 1.9 
Belgium 31 9,632 314 15 13 0.8 
Brazil 8,512 88,209 10 42 | 11 3.0 
Canada 9,976 20,940 2 18 7 1.9 
Chad 1,284 3,460 3 45 31 15 
Czechoslovakia 128 14,362 112 15 10 0.6 
Ecuador 284 5,695 19 49 14 3.4 
East Germany 108 17,090 148 20 11 —0.2 
West Germany 248 58,322 233 20 12 1.0 
Hungary 93 10,284 110 15 11 0.3 
India 3,268 523,893 156 42 23 2.4 
Jamaica 11 1,913 171 40 9 2.5 
Japan 370 101,408 270 19 7 1.0 
Malaysia 333 10,384 27 35+ 8t 3.0 
Netherlands 34 12,818 375 19 8 cS 
Singapore 0.6 2,004 3,367 25 6 2.5 
Thailand 514 33,693 64 46 13 3.1 
U.K. 244 55,283 226 17 12 0.6 
U.S.A. 9,363 202,711 21 17 10 1.3 
U.S.S.R. 22,402 237,808 11 17 8 1.2 
Zambia 753 4,144 5 51 20 3.1 
Source: Geographical Digest, Philips, 1970 


{—West Malaysia only. *—per thousand. 


ine tad ‘abe the high birth rates and therefore high rates of population increase in the developing countries compared 
pr e lower birth rates and slow rates of population expansion in the advanced countries. Rates of increase are lowest in 
mmunist European countries where high divorce and abortion rates reduce population expansion. 
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1.2 World distribution of population. 


Factors discouraging 
settlement 


1. COLD. In regions near the poles or in high 
mountains, temperatures remain low all the year and 
winters are especially severe. Snow and ice may be 
permanent or may thaw for a few months only. In 
marginal tundra regions also, the subsoil is perma- 
nently frozen and the surface layers only thaw 
briefly in summer. The growing season is so short 
that agriculture is not possible. Hunting and fishing 
are therefore the only occupations open to indi- 
genous peoples. Fish are numerous but difficult to 
catch in the ice-covered seas and hunting is restric- 
ted because not many animals are suited to the 
harsh conditions. Thus few men can survive, for a 
large population would exhaust the available wild- 
life. Scientists, miners and other specialists often 
live temporarily in these regions, but they bring in 
their food, clothing, building materials and equip- 
ment from outside. The expense of maintaining this 
kind of settlement on a large scale is prohibitive so 


that polar and tundra regions are never likely to be 
densely peopled. 

South of the tundra areas is a broad belt of coni- 
ferous forests where climatic conditions are also 
very severe. Snow persists for many months and the 
soil is permanently frozen in many places (especially 
in Siberia). Elsewhere soils are waterlogged or high- 
ly podzolized and are unsuitable for agriculture. 
Lumbering and the extraction of minerals where 
they occur are the chief occupations, and small 
emphemeral settlements grow up that die out when 
the resources in the area have been exhausted. Only 
on the fringes of the forest zone can permanent set- 
tlement for agriculture be expected. Hardy cereals 
can be grown or livestock kept in favoured areas 
such as the Clay Belts of the Canadian Shield. Barley 
has been grown experimentally beyond the Arctic 
Circle in the U.S.S.R. but in terms of food supply 
it is probably easier to develop more favoured areas 
than to grow crops at great expense in cold areas, 
distant from markets. 

2. ALTITUDE. In mountainous areas the diffi- 
culties of cold weather and lack of soil are aggra- 
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1.A_ Toklat river Alaska : many parts of the northlands are sparsely inhabited because of their inhospitable climate and 


> 


distance from major population centres. Pau/ Popper Ltd. 


vated by lack of sufficient gently sloping land for 
farming and settlement. The thinness of the atmos- 
phere at altitudes above 13,000 ft (4,000 metres) 
makes breathing difficult and exertion very fatigu- 
ing. Only plateaux where farming and communi- 
cations are relatively easy have been settled and 
elsewhere settlement is usually concentrated in 
valleys. 

3. HEAT. In equatorial lowlands such as the 
Amazon Basin, parts of the Congo Basin and parts 
of South-East Asia, temperature, rainfall and hu- 
midity are high all the year round. The climate is 
enervating, making sustained exertion very tiring 
and the climatic conditions encourage the spread of 
diseases. Although there is abundant wildlife, the 
thick rain forest vegetation impedes travel and 
makes hunting difficult. Thus these areas are thinly 
peopled. Once the forests have been cleared and 
disease brought under control, as in West Malaysia 
for example, equatorial lowlands can be very pro- 
ductive even though soils are not especially rich. 
But the difficulties of transport in vast areas such 
as the Amazon basin make it unlikely that all trop- 
ical lowlands will be fully utilized. It is easier to 
improve yields from existing agricultural land than 
to open up remote areas at great expense. 


4. DROUGHT. In tropical deserts too, heat is a 
problem, for some of the highest temperatures ever 
recorded have been in desert areas, but the chief 
restriction on settlement is aridity. Without water 
vegetation cannot grow and crops cannot be raised. 
The shortage of vegetation also limits grazing and 
small numbers of nomadic herdsmen move their 
animals over vast areas in search of pasture. Only 
oases are densely peopled and here the population 
is limited by the amount of water available, which 
dictates how much land may be irrigated. In mid- 
latitude deserts, such as the Gobi Desert, cold as 
well as drought is a problem. Though many desert 
areas have rich mineral resources, settlements asso- 
ciated with these are usually small and will cease to 
exist when the minerals are exhausted. As in polar 
regions, food and other necessities, especially water, 
must be brought in at great cost. 


Moderately 
populated areas 


Around the margins of sparsely-populated areas 
the density of population gradually increases; only 
occasionally are low and high densities found side 
by side with no transition zone. The sharpest chan- 
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ges occur between the irrigated and non-irrigated 
areas in the deserts, the most notable example being 
the contrast between the Nile Valley and the sur- 
rounding desert. 

The moderately peopled regions of the world are 
usually those where agriculture is the dominant oc- 
cupation. The climate, relief and soil are thus the 
main factors affecting population density; the more 
favourable these conditions are, the more people the 
land can support. But human and economic factors 
such as communications and accessibility to mar- 
kets also affect population patterns. 

The moderately-peopled parts of the world are 
of four main types. 

1. TROPICAL SAVANNAS. The savanna areas 
have a very seasonal climate with summer rainfall 
and a natural vegetation of grass and scattered trees 
which are adapted to withstand the drought of the 
winter. Various types of extensive farming are prac- 
tised. Ranching is important in the sertão of Brazil, 
in northern Australia and in many parts of Africa. 
Shifting cultivation provides food crops for the scat- 
tered populations in Brazil and Africa though some 


areas have been developed for the cultivation of 
cash crops, such as ground-nuts, tobacco, sisal or 
pyrethrum, either on large estates or smallholdings. 
None of these occupations supports a dense popu- 
lation. 
2. TEMPERATE GRASSLANDS. In temperate 
continental areas there are broad stretches of grass- 
land where the climate is relatively dry and most of 
the rain falls in summer. Temperatures are high in 
summer and very low in winter. The growing sea- 
son is long enough for cereal cultivation but where 
there is insufficient moisture ranching is the domi- 
nant occupation. The largest grassland areas are in 
North America (the Prairies), U.S.S.R. (the Steppes), 
and Argentina (the Pampas), but parts of interior 
Australia and South Africa have similar conditions. 
The grasslands coincide with vast plains or with re- 
gions of undulating terrain and are thus ideal for 
large-scale, mechanized cereal cultivation, but nei- 
ther this nor ranching supports a large population. 
Both savannas and temperate grasslands are con- 
tinental in location and lack of communications and 
remoteness have helped to keep the population rel- 


1.B Inthe moderately densely settled temperate grasslands farms are spread evenly over the land and served by larger 


settlements near the railway lines. National Film Board of Canada 
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atively small. The best developed areas are those 
with good lines of transport, e.g. Argentina. Settle- 
ment has often followed the building of railways, 
such as the Trans-Siberian or the Canadian Pacific. 
3. TROPICAL COASTLANDS. While the inte- 
riors of tropical countries are often not well deve- 
loped, the more accessible tropical regions have 
been cleared of forest and are devoted to agricul- 
ture. Both food crops such as rice and maize and 
cash crops such as rubber, oil palm, cocoa and sug- 
ar cane are important in the lowlands, while tea 
and coffee are grown in the highlands. Coastal areas 
are preferred since accessibility to the sea is an ad- 
vantage to growers of these dominantly export 
crops. Many areas were cleared only in the nine- 
teenth century and thus populations are not as large 
as those found in tropical countries with a long agri- 
cultural tradition. 
4. TEMPERATE COASTLANDS. Temperate 
coastlands have a moderate climate, with an ade- 
quate rainfall and no great extremes of temperature, 
so that a very wide range of crops can be grown. 
Livestock also form an important part of the agri- 
cultural economy. Farming is well established and 
although farms are usually small in size, yields per 
acre are high. As a result the land can support fairly 
large numbers of people, and such areas as central 
and eastern Europe, central, southern and north- 
western U.S.A., south-eastern Australia, central 
Chile and along the Plate estuary in Argentina, 
therefore have a moderate to dense population. 
Both tropical and temperate coastlands are more 
densely peopled than the continental interiors, 
partly because the climate is more favourable and 
partly because communications and markets are 
better. The larger the population the faster it will 
grow and the greater will be the market for agri- 
cultural and other goods. This in turn helps to pro- 
mote improvements in farming practices and the 
production of larger crops. The more productive is 
the land the more people it can support. Areas of 
moderate population gradually merge into more 
densely settled areas where intensive farming and 
the development of industry allow far more people 
to get a living from the land. 


Densely 


populated areas 

Only limited areas of the world have high den- 
sities of population and these haveall the advantages 
of good climatic, soil and relief conditions, as well 
as resources of fuel and industrial raw materials. 
The largest populations also grow most rapidly so 
that, unless there is rapid out-migration, people 


tend to concentrate in relatively restricted areas, 
The development of urban areas with many people, 
markets, shops, entertainment and other facilities 
tend to attract people from the surrounding areas, 
Densely populated regions fall into two main cate- 
gories, those dependent mostly on agriculture and 
those dependent mostly on industry. 

1. AGRICULTURE. Some of the most densely 
peopled parts of the world rely basically on agri- 
culture. Industry has been developed in these areas 
and there are many large towns but a large pro- 
portion of the population still lives and works on 
the land. These areas include the Nile valley of 
Egypt, the river valleys and plains of mainland 
China, the Indo-Gangetic plain and western coastal 
plain of the Indian subcontinent, and the island of 
Java in Indonesia. In these areas as many as 3,000 
or 4,000 people may live on a square mile (1,000- 
2,000 per square km) of land. This is only possible 
because climate, relief, soil and water supply in the 
regions are favourable. Egypt has a Mediterranean 
type of climate which is suitable for many crops; 
the Nile floods provide water to irrigate the fields 
and bring fresh silt to enhance the fertility of the 
soil. In India, too, the fertile alluvial soils of the 
plains, the availability of water for irrigation in the 
dry season, the regular rhythm of the monsoons 
and high temperatures all the year round, allow 
several crops to be grown each year. In China warm 
summers, monsoon rainfall, irrigation, constant 
manuring of the soil, and the careful management 
of the land, all contribute to support a huge rural 
population. Java has a warm climate, heavy rainfall 
and rich volcanic soils. 

These areas were always advantageous for settle- 
ment. The Nile, Indus and Hwang Ho valleys were 
the centres of ancient civilizations and as agricul- 
ture developed large settled populations were built 
up. Numbers have continued to grow ever since but 
farming techniques have not been modernized at 
the same rate. As the capacity of the land to pro- 
vide food has been outstripped the people have be- 
come poorer. Farms are very small—often not more 
than half an acre (0.2 ha)—and although a wide 
variety of cash crops is grown the cultivation of 
food crops is more important. Rice is the main food 
crop and is supplemented by vegetables; poultry are 
kept, and buffaloes, sheep and goats are important 
in Egypt, Indonesia and India, and pigs in China. 
The pressure on land is continually increasing as 
more and more people must be fed from the same 
plot, and such large populations can only live off 
the land because the people are willing to subsist 
on a relatively meagre diet of little nutritional value. 
Overcrowding thus leads to poverty and a low stan- 


WORLD DISTRIBUTION OF POPULATION 9 


dard of living which in turn makes modernization 
difficult because people cannot afford to buy ma- 
chinery or fertilizers. Moreover the farms are often 
too small to use modern techniques efficiently. 
Farming could be done much more effectively by 
fewer people working larger plots of land but there 
is as yet no alternative source of employment in the 
towns of these countries. Large scale industry has 
only recently been established and may never be 
able to compensate for population problems which 
have existed for so long. 

2. INDUSTRY. The densely populated areas de- 
pendent on industry and urban development are 
Western Europe, north-eastern U.S.A., and Japan. 
These areas are less extensive than densely peopled 
agricultural areas and are radically different, for 
most of the people live in large towns and few in 
the country. The food for these large centres of 
population is not produced locally but drawn from 
all over the world, so they are much more depen- 
dant on industry, trade and commerce. Unlike 
densely peopled agricultural areas they have a gene- 
rally high standard of living, and rather than getting 
poorer they are becoming richer as new techniques 
and ideas create greater employment opportunities. 
However problems of traffic, noise, pollution, dis- 
posal of waste and provision of water supplies be- 
come greater as towns expand, and as the standard 
of living improves, health, education, recreation and 
other amenities must be provided at greater and 
greater cost. Large urban centres attract ever larger 
populations by in-migration, for while improved 
agricultural methods mean that fewer people are 
needed in the country, employment opportunities 
are much greater in the cities. 

The three areas of high urban population differ 
from one another for historical reasons. The Indus- 
trial Revolution first took place in Britain where 
industrialization coincided with a phase of rural de- 
population, caused by changes in land tenure, which 
provided workers for the factories in the towns. At 
this time too, medical advances brought down the 
death rate and thus the population began to expand 
rapidly so that a large urban labour force was avail- 
able throughout the nineteenth century. Mineral 
resources such as coal and iron were also available 
and trading relationships with other countries were 
already well-established so that raw materials could 
be obtained and goods marketed all over the world. 
Industrialization spread to Belgium, northern 
France and later to Germany, but in these coun- 
tries agricultural reform did not take place as early 
as in England and there is still a relatively large 
agricultural population. 

The industrial district of the U.S.A. is an offshoot 


of the European region. Immigrants from Europe 
brought their knowledge and skill in industry to 
the new country, where the huge resources of coal, 
oil, iron, copper and many other raw materials 
allowed industry to develop rapidly. Large indus- 
trial towns and cities were already established be- 
fore the whole country was settled. 

Japan was traditionally an agricultural nation 
with a large rural population similar to that of 
China, and had little contact with other countries. 
In the late nineteenth century, however, this iso- 
lation was broken down and the advantages of in- 
dustry were realized. Many circumstances aided the 
growth of Japanese industry (see Ch. 15) and its 
already large population was transformed from an 
agricultural to an urban one. In this Japan differs 
from other industrial regions where the growth of 
population occurred at the same time as the growth 
of industry. As a result the population pattern in 
Japan is different; 18 per cent of the people still 
depend on agriculture as compared with only 3 
per cent in Britain for example. 


Population distribution in 


selected countries 


The broad features of world population distri- 
bution are clearly related to climatic, soil, and 
other physical factors. This is because such factors 
regulate the type and amount of crops which can 
be grown, determining both negative and positive 
areas for economic development. But physical fac- 
tors are not the only ones which affect population 
distribution. In most parts of the world the basic 
pattern of population due to physical factors has 
detailed variations imposed upon it as a result of 
social, ethnic, cultural or historical factors. Some 
of the most important of such factors are the con- 
centration of racial or linguistic groups in limited 
areas; the dominance of particular religions in cer- 
tain areas which may in turn affect birth rates or 
economic development; the way of life of particular 
population groups which may mean for instance 
that a large area of land is required to support a 
relatively small number of people; the history of 
settlement, which for instance has led to the domi- 
nance of the eastern seaboard in North America; 
and the history of colonization, which has led to 
the development of some tropical areas, especially 
those nearest the coast. Moreover modern develop- 
ments such as rural resettlement (Discussion Point 
2), the introduction of new farming techniques, in- 
dustrialization, the drift to the towns, and changes 
in the standard of living, are all leading to changes 
in the population patterns of many countries. 
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1.3 Population distribution in China. 


It is not possible in this book to cover the popu- 

lation pattern of the whole world in detail, but by 
dealing with some countries as examples the com- 
parative roles of basic physical features, economic 
and social factors can be better understood. 
1. CHINA. China (Fig. 1.3) has the largest popu- 
lation of any country in the world but its average 
population density is only about 200 ppsm (75 
ppsk). Compared with countries such as the Nether- 
lands (average density 950 ppsm: 370 ppsk) or (Japan 
700 ppsm: 270 ppsk), China does not appear partic- 
ularly densely peopled. However, average densities 
can be misleading where there is a very uneven 
spread of population, for about three-quarters of 
China’s population is concentrated in only 15 per 
cent of the land area. The most densely settled re- 
gion is in the east, while the western half of the 
country is still underpopulated. Moderately popu- 
lated districts are found on the fringes of the densely 
settled regions. 

The physical background to this pattern is fairly 
clear: the eastern plains and river valleys, including 
the North China Plain, the Yangtse basin, the 

- Szechwan basin and the Si Kiang basin, offer ideal 
conditions for agriculture, with adequate monsoon 


rainfall, good soils, flat land and water for irrigation 
from the large rivers. As a result rural population 
densities are sometimes as large as 2,500 ppsm (1,000 
ppsk). During the long history of settlement in east- 
ern China only the inherent richness of the land has 
enabled the population to expand to such propor- 
tions. The long tradition of dense settlement has led 
to the development of many towns and cities which 
must originally have served as markets and admin- 
istrative centres, but have now become industrial 
centres. The existence of fifteen or more cities with 
over a million inhabitants helps to raise population 
densities in the eastern region; but in terms of the 
total population urbanization is not very important, 
for only about one-seventh of the population live 
in towns. 

In the surrounding uplands and foothills the 
poorer agricultural opportunities, poorer accessi- 
bility and difficulties of irrigating the steep slopes 
have led to more moderate population densities. 
Moderate densities are also found in the more fav- 
oured areas of the generally negative western pro- 
vinces. In the interior provinces of Sinkiang, Kan- 
su, Tsinghai, Tibet and Inner Mongolia, where den- 
sities are generally less than 3 ppsm (1 ppsk), phys- 
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ical factors such as a cold continental climate, arid- 
ity, high altitude and inaccessibility have militated 
against intensive agriculture. The best form of land 
use is some form of herding. This extensive type of 
agriculture is practised by the Tibetans, Uighurs, 
Kazaks, Mongols and Kirghiz who inhabit the area 
but does not support large numbers of people. The 
region is, however, capable of greater development 
than has hitherto taken place. 

The contrasts between China proper and the in- 
terior are not all due to physical factors however. 
The sparse population of the interior is partly the 
result of the traditional way of life of the herders, 
for in recent years the growing of crops and the 
exploitation of mineral resources has led to an in- 
crease in population density. In the more densely 
peopled regions, too, social factors have helped to 
create overpopulation. People could have moved 
westwards into the empty areas and relieved pres- 
sure on the lowlands, but partly because the people 
of China proper are of true Chinese or Han race 
while the outer territories are peopled by other eth- 
nic groups, and partly because the unfamiliar con- 
ditions would have meant the evolution of new 
forms of agriculture, this has not taken place on a 
large scale. Recently, however, planned coloniza- 
tion of the interior has been encouraged by the 
communist government. Pressure on land in China 
proper would also have been less, had industrial 
development taken place earlier, causing many peo- 
ple to migrate to the towns. To some extent this 
occurred in the 1950s and early 1960s when empha- 


sis was placed on industrial development, but in re- 
cent years the Government has tried to halt the ‘drift 
to the towns’ by encouraging rural industries. Thus 
the present population distribution pattern of China 
is the result of a combination of physical, social, 
historical and economic factors. Present changes 
are due to the breaking down of traditional atti- 
tudes and the rational planning of economic deve- 
lopment but it remains to be seen whether this will 
significantly alter the long-established pattern, 

2. CANADA. Canada (Fig. 1.4) also has marked 
disparities in its population distribution pattern. 
Over 90 per cent of its 20 million people live in a 
narrow belt not more than 200 miles (320 km) wide, 
immediately north of the U.S. border, leaving the 
vast Northlands practically uninhabited. Even within 
the settled belt there are marked differences in pop- 
ulation densities for the western coast, the Prairies 
and the Maritime provinces are only moderately 
peopled while the St. Lawrence lowlands are more 
densely peopled. The small total population of the 
country means, however, that nowhere are there the 
extremely high densities found in China. The main 
basis of this pattern is the physical background. The 
cold climate, permafrost, short growing season, 
rocky terrain and poor soils of the Northlands 
means that except in certain favoured areas, agri- 
culture is not possible. The Northlands do have 
some physical advantages, such as rich mineral re- 
sources, coniferous forests and swift-flowing rivers 
for the generation of H.E.P., but none of these need 
a large or permanently settled population for their 
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exploitation. The only permanent inhabitants of the 
region are Eskimos and certain Indian tribes, who 
have adapted their way of life to the harsh condi- 
tions and have traditionally depended on hunting 
and fishing, neither of which supports a dense 
population. 

The Northlands are not the only negative area 
as far as settlement is concerned; the Rocky Moun- 
tain ranges are also sparsely peopled. The climate 
in the mountains is severe, the slopes are steep and 
rocky and accessibility is limited by the terrain. 
Only limited coastal areas and valleys are suitable 
for settlement and these support only a moderate 
population. 

The Prairies have a moderately dense population 
because the main activity is agriculture. Extensive, 
highly mechanized farming does not offer employ- 
ment opportunities to more than a moderate num- 
ber of people. The most densely settled parts of the 
Prairie provinces are those where mineral resources 
(oil and phosphates) offer some possibilities of in- 
dustrial development, or where more intensive agri- 
culture is possible as in the Red River Valley. 

The cool, foggy, damp climate of the Maritime 
Provinces, the hilly terrain and the limited agricul- 
tural lands are only suited to a moderate population 
density, but the better conditions of the St. Law- 
rence lowlands lead to a denser settlement. The 
possibilities of more intensive agricultural develop- 
ment, good water communications, and land of 
moderate relief are the main physical advantages of 
the region. 

Physical factors are not all-important, however, 
in determining Canada’s population distribution. 
Remoteness from central services, and fear of loneli- 
ness play some part in keeping the Northlands 
empty. Similarly the distance of the Prairies from 
contacts with the rest of the world, limits the will- 
ingness of people to live there as well as hampering 
industrial growth for lack of markets. The eastern 
seaboard was the first area settled by European 
immigrants. As the longest-settled part of the coun- 
try it has the best social and cultural amenities. Its 
nearness to Europe allows traditional links with 
Britain and France to be maintained as well as pro- 
moting trade and industry. Another reason for the 
concentration of settlement in the south-east of the 
country is the proximity of the U.S.A.’s industrial 
belt. This has encouraged investment and therefore 
industrial development and has led to a greater den- 
sity of population, especially in and around the in- 
dustrial centres of Toronto, Kingston, Montreal 
and Quebec.’The Maritimes have not had the same 
advantage for they adjoin the northern New Eng- 
land states which themselves suffer from inaccessi- 


bility. Social factors also play an important role. | 
The population of Canada is descended mainly 
from immigrants; about half from British and a 
third from French stock. Descendants of immi- 
grants of other nationalities are far fewer in num- 
ber. While the English-speaking Canadians are 
found throughout the country, the French are con- 
centrated in Quebec and eastern Ontario. This is 
mainly because they feel most at home in a French 
environment, where French is spoken, French lan- 
guage papers and French food are available. Be- 
cause of this concentration, and the fact that most 
of the French Canadians are Catholics, the birth 
rate is high and this leads to a denser population. 
For these various reasons, therefore, the provinces 
of Quebec and Ontario have about two-thirds of 
the Canadian population. 

3. BRAZIL. Another large country which has a 
very uneven spread of population is Brazil (Fig. 1.5). 
Climatic, soil and terrain conditions have inhibited 
settlement in the interior, where tropical rain forests 
in the Amazon basin, and savanna on the Brazilian 
Plateau offer little opportunity for intensive agricul- 
ture. In contrast the areas of more moderate cli- 
mate near the coast and in the south, and the areas 
of rich terra roxa soils, have been more densely set- 
tled by agriculturalists. Physical factors, however, 
are reinforced by social ones. As in Canada, it is 
the longest-settled areas and those with the best 
links with Europe, from which most of the immi- 
grants came, that are best developed and most 
densely peopled. Large cities such as Rio de Janeiro, 
Belem, Recife, São Paulo, Santos and Belo Hori- 
zonte have grown up on the coast or within easy 


1.5 Population distribution in Brazil. 
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reach of it. The agricultural districts of the south- 
east and extreme south have a larger population 
than some of the agricultural districts to the north 
and west, not only because they practise a more in- 
tensive type of farming, but also because they have 
been settled by different groups of people. The ori- 
ginal settlers from Portugal imported the system of 
large estates and extensive ranching or plantation 
agriculture. Later settlers, especially in the southern 
states, came from Germany or Italy and settled on 
smaller owner-occupied farms. This led to a more 
even distribution of population than the scattered 
centres of estates. The dense population in the 
south and south-east provided a market and labour 
supply for growing industries and in turn industrial 
development led to town growth and population 
expansion. The greater amenities and employment 
opportunities of the towns attracted people from the 
poor, inaccessible interior regions, thus emphasizing 
the differences between the coast and the interior. 
Some attempt has been made by the Brazilian gov- 
ernment to attract settlers to the centre of the coun- 
try. Most important has been the establishment of 
Brasilia as the new capital and the construction of 
more roads to open up the remoter regions. Whe- 
ther these measures will have the effect desired by 
the government still remains to be seen. 

4, NIGERIA. Nigeria (Fig. 1.6) has a very compli- 
cated pattern of population distribution, with three 
separate centres of dense population divided by re- 
gions of moderate or sparse settlement. This pattern 
is partly governed by physical factors, since the 
area of least dense population, known as the Middle 
Belt, coincides with a region of poor soils, low rain- 
fall and inadequate groundwater supplies. The tsetse 
fly is also a great problem in this region. The regions 


1.6 Population distribution in Nigeria. 
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of dense population are those where climate, soils 
and terrain are more favourable, and where a wide 
variety of food and cash crops can be grown. In the 
south-east the main cash crop is oil palm, in the 
south-west cocoa and some oil palm, and in the 
north the main crops are cotton and groundnuts. 
Areas of moderate population density tend to be 
found on the more marginal land on the fringes of 
the densely settled zones and in those parts of the 
sparsely settled zones which are better served by 
roads, railways or river transport and are thus more 
accessible. 

Many other factors than those of climate and soil 
have contributed to the present pattern. Perhaps 
the most important is that each of the main centres 
of population is the chiéf area of settlement of one 
of the three main ethnic groups in Nigeria. The 
Ibos are concentrated in the south-east, the Yoru- 
bas in the south-west, and the Muslim Hausa peo- 
ples in the north. These are the three most success- 
ful and powerful groups and their numbers have 
increased more rapidly than those of smaller groups 
which were more subject to wars, slave raiding and 
general unrest. As a result of this ethnic difference 
and the separate development of the three groups, 
the detailed population distribution differs from one 
densely settled region to another. In the north the 
main centres of population are large, isolated towns 
such as Kano and Sokoto which have traditionally 
served as termini on the caravan routes of the 
Sahara. In the south-west, the towns are more con- 
centrated, forming an area of dense population in- 
cluding Ibadan, Oshogbo and Oyo; the rural popu- 
lation is also fairly dense. Lagos, the capital city, 
has grown rapidly by in-migration and is the centre 
of another densely settled region. The south-eastern 
concentration of population is characterized, how- 
ever, by few large urban centres but by very high 
rural densities, reaching about 1,500 ppsm (700 
ppsk) in some districts, and is thus more similar to 
densely settled rural areas in some Asian couatries 
than to conditions in most parts of Africa. 

The Middle Belt, which represents a negative area 
for settlement has also been affected by factors 
other than those of terrain. Though poor, this re- 
gion is in fact capable of greater economic develop- 
ment than has hitherto taken place. It could support 
more people, but its population was greatly reduced 
in the past by slave raiding by the more powerful 
tribes of the north and south. Natural increase since 
the end of slave trading has not yet brought the 
population back into equilibrium with the existing 
resources. 

Many of the moderately settled areas on the 
fringes of densely settled regions could also support 
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far more people. In some cases natural conditions 
in such areas are highly suitable to agriculture. 
However, people from the overcrowded regions 
have not moved into them because of traditional 
social attitudes and their wish to stay near friends, 
homes and existing cultural centres. Reeent govern- 
ment policy has encouraged a wider spread of set- 
tlement by developing transport, mineral resources, 
power supplies and agriculture in the regions still 
capable of supporting a larger population. 

5. JAPAN. The pattern of population distribu- 
tion in Japan (Fig. 1.7) reflects both physical and hu- 
man factors. The most densely populated areas are 
in the south and west, while the least populated 
regions are in the north. The high densities, mainly 
over 500 ppsm (200 ppsk) are found in the lowland 
coastal plains, where conditions of climate, soil and 
slope are all well-suited to traditional intensive padi 
growing. The mountainous backbone of the island 
of Honshu has poor agricultural potential, but cli- 
matic conditions are still good. The northern island 
of Hokkaido has a cold, more extreme climate as 
well as mountainous terrain and is thus less densely 
settled. 

Many other factors have contributed to the pres- 
ent pattern, however. In the first place, Hokkaido 
could support more people, but its unsuitability to 
the types of crops and farming practices traditional 
in the south, has made people from the more over- 
crowded regions unwilling to settle there. Modern 
development of the region, through fishing, forestry, 
and tourism, particularly winter sports, may well 


1.7 Population distribution in Japan. 
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reduce the disparity between Hokkaido and the rest 
of the country. 

While the moderately populated highlands have 
lost some of their excess population to the towns 
since the beginning of the twentieth century, when 
large-scale industrialization began, the densely peo- 
pled plains on which the main cities stand have 
gained population as a result of the drift to the 
towns. The large industrial centres such as Tokyo, 
Osaka, Yokohama, Nagoya, Kyoto, Kobe and 
Kitakyushu, have grown very rapidly and give very 
high densities, exceeding 5,000 ppsm (2,000 ppsk) 
in their neighbourhoods. Physical factors such as 
good harbours, and economic ones such as accessi- 
bility to world trade routes, have combined to influ- 
ence the growth of these cities. Less dense by Japan- 
ese standards is the population in the coastal areas 
of the Inland Sea, though these are still about 500 
ppsm (200 ppsk). This region has many economic 
advantages in addition to its good agricultural land 
and warm climate. The indented coast and deep 
water make it increasingly important as an indus- 
trial region, and fishing is also important. However 
the lack of any really large cities makes the popu- 
lation relatively less dense than for example around 
Tokyo. 


Population structure 


Population structure is analysed in terms of age 
and sex groupings and is represented by population 
pyramids. By studying such diagrams it is possible 
to gain a clearer idea of the population characteris- 
tics of any given country. Fig. 1.8 gives definitions 
of the main population terms used in such an 
analysis. 

The two pyramids in Fig. 1.9a & b, representing 
the population of Britain at two different periods 
show very different patterns. For centuries birth 
rates were high and families were large, partly be- 
cause people did not think of limiting them and 
partly because a large family was often an advantage. 
In working-class families all the children could con- 
tribute to the family income. However, death rates 
were also very high because epidemic diseases such 
as bubonic plague, cholera and typhoid had not 
been brought under control and tuberculosis was 
also very common. Moreover low standards of 
hygiene and nutrition meant that infant mortality 
rates were also high. It was therefore necessary to 
have a large family so that at least some of the 
children would live. 

During the nineteenth century great advances 
were made in medicine and the death rate began 
to fall, but the birth rate remained high so that the 
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Birth rate = number of live births per year per 1,000 of the population. 
Death rate = number of deaths per year per 1,000 of the population. 
Infant mortality rate = number of deaths of children below 1 year of age per 1,000 of the popula- 


tion. 


= the average age atwhich people die. It is important to realise, however, that 
it is not the age at which most people die, e.g. in India the figure is 50 years 
of age, whereas in Britain it is 72; this is because more young children die 
in India and thus bring down the average expectancy. 


Life expectancy 


= excess of births over deaths per 1,000 of population. This does not include 
increases in population due to immigration. 


Natural increase 


Net reproduction ratio = rate at which women are replaced by daughters who will have children. 
More boys are born than girls—this is a natural way of keeping population 
even, for mortality is higher among men. The ratio is 1,050 21,000. Thus if 
1,000 girls are born per 1,000 women in the present population the Gross 
Reproduction Ratio is 1. But if we assume that only 800 of these girls will 
survive to bear children the Net Reproduction Ratio is only 0.8 and this 
population would decline. On the other hand if 2,600 girls were born per 
1,000 women and 2,000 of these survived, the Net Reproduction Ratio 
would be 2.0 and the population would double in a generation. 
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1.8 Definitions of some population terms. 
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1.9(a) Population pyramids for thẹ U.K., 1891. 
population expanded rapidly. The resultant popu- 
lation structure is shown in Fig. 1.9a where the base 
of the pyramid is much wider than the top, reflect- 
ing the large numbers of young people in the 
population. 

During the twentieth century a different pattern 
has emerged. The First World War and the Depres- 


sion of the 1920s impressed upon people the diffi- 
culty of feeding, clothing and educating a large 
family of children. At the same time people wished 
to give their, children a better education and better 
homes than they had had themselves. This led to a 
decline in the birth rate. This trend was assisted by 
the fact that, with far better living conditions and 
health facilities, children had a much better chance 
of survival. At first this trend was more apparent 
in the towns than in the country districts and in 
middle-class rather than in working-class families 
but it eventually affected the whole population. 
Birth rates dropped even further during the Second 
World War and though there was a post war ‘baby 
boom’ when the number of babies born was very 
large, the size of families remained small. The 
pyramid (Fig. 1.9b) has a narrow base, resulting 
from the low birth rate, and a broad bulge in the 
older age groups, which reflects the increase in life 
expectancy resulting from improvements in medical 
knowledge. People live longer on average and Britain 
therefore has an ageing population. The proportion 
of the population living to ages of 65 or more has 
doubled since the late nineteenth century. Britain’s 
death rate is slightly higher than that of Australia 
or U.S.A. because of the large proportion of older 
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people in the population. The nicks in the pyramid 
at age-groups 50-54 and 25-39 reflect the very low 
birth rates of the Depression and war years (1920s 
and 1939-45). 

Other European countries have a similar popu- 
lation structure though there are minor differences. 
In France for instance the birth rate is so low that 
the population is hardly increasing at all. Germany 
and the Scandinavian countries, like Britain, have 
ageing populations, but in Italy, Spain, Portugal 
and Ireland, where the Catholic Church forbids 
birth-control, birth rates are still high and the popu- 
lation still has a high proportion of young people. 

Population structure in most Asian, African and 
Latin American countries is very different from that 
of Europe. Death rates have declined markedly in 
the twentieth century, though they are still a little 
higher than in Europe or North America because 
standards of hygiene, nutrition and disease control 
are lower. The proportion of old people in the popu- 
lation is very small (Fig. 1.10). The moderate decline 
in the death rate however has not been matched by 
a change in`the birth rate which remains very high, 
so that the population contains many young people. 
The pyramids for most underdeveloped countries 
are eyen more broadly based than that of Britain 
in the nineteenth century. In many of these coun- 
tries it will take a long time to overcome the tradi- 
tional attitudes and lack of knowledge of family 
planning techniques though some countries such as 
India give great publicity and prominence to family 
planning. Few of the underdeveloped countries 
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1.10 (a) Population pyramid for Malaysia, 1957. 
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1.10 (b) Population pyramid for Philippines, 1967. 


show any sign of a voluntary change to smaller 
families. Only in Japan, of Asian countries, has the 
birth rate declined. Here the population structure 
is particularly interesting. Until the early 1950s, 
except for a nick in the 45-55 age groups caused 
by deaths during the Second World War, the pyra- 
mid resembled that of any other traditionally agri- 
cultural country, but in the last twenty years the im- 
pact of industrialization, urbanism and a rising 
standard of living has led to a decline in the birth 
rate and the pyramid is now ‘top-heavy’ (Fig. 1.11), 
though it still does not show the concentration in 
the middle and older age groups found in European 
countries. The case of Japan illustrates the time-lag 
in changes in population structure, for though in- 
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1.11 (a) Population pyramid for Japan, 1953. 
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1.11 (b) Population pyramid for Japan, 1969. 


dustrial development began in the late nineteenth 
century, it took fifty years for the effect to be felt 
in the population structure. Population structure in 
Japan is now beginning to follow the European 
pattern. 

All advanced countries, however, do not have 
lowbirthrates. In the U.S.A., Canada, Australia and 
New Zealand (Fig. 1.12) the upper part of the pyra- 
mid is similar to that of European countries, but 
the lower part of the pyramid reflects a high birth 
rate; families are large and the base of the pyramid 
is wider than the central section. There are several 
reasons for this. Firstly, good medical facilities have 
kept the death rate low, and there is a high propor- 
tion of middle-aged and elderly people. Secondly, 
many areas are still relatively sparsely populated 
and there is in fact no urgent need to restrict popu- 
lation growth. Thirdly, these countries have been 
largely populated by immigrants. The standard of 


living is high and incomes are often larger than in 
the countries from which immigrants came and this 
encourages them to have larger families. Most im- 
portant of all, immigrants are usually young people 
who have their families in the new country. The 
immigrants themselves swell the population in the 
30-45 age groups and their children help to make 
the 0-20 age groups the largest in these countries. 
When the rate of immigration slows down the popu- 
lation becomes more stable, as in the U.S.A., but 
Australia and Canada are still actively gaining pop- 
ulation by immigration. 

Migration not only affects the population struc- 
ture of the receiving countries, but also that of the 
home countries of emigrants. Thus between 1850 
and 1900 Ireland’s population was reduced from 8 
to 4 million people by migration, about 90 per cent 
of which was to the U.S.A. Many young people 


1.12 (a) Population pyramid for Australia, 1954. 
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left and the birth rate was drastically reduced. This 
migration has now slowed down and the population 
is beginning to assumea morenormal pattern though 
continuing emigration causes a nick in the age- 
groups 25-34. 

The sex structure of population is also important. 
The proportion of men to women affects the rate 
of population growth through the net reproduction 
ratio, which measures the rate at which the present 
generation of women is being replaced by daughters 
who will in turn have children (Fig. 1.8). The calcu- 
lation of this ratio allows forecasts of future popu- 
lation trends to be made. The numbers of men and 
women are usually fairly even but are sometimes 
out of balance after such events as wars, when more 
men than women are killed (Fig. 1.11). The numbers 
are usually uneven in the higher age groups because 
women tend to live longer than men. 


Optimum 
populations 


The size, distribution and structure of the popu- 
lation within a country must be viewed in relation 
to its natural resources and the techniques of pro- 
duction used by its people. The extent to which 
resources are used and the way in which they are 
used determine whether an area is under- or over- 
populated. A country is said to have an optimum 
population when the number of people is in balance 
with the available resources. Optimum conditions 
can only be maintained if the exploitation of new 
resources or the development of other forms of 
employment keeps pace with increases in popula- 
tion. If the population becomes too large the law 
of diminishing returns begins to operate. Up to a 
certain point an increase in the number of people 
working on the land leads to a marked increase in 
production. Once the optimum population has been 
reached, however, a further increase may increase 
production but at a decreasing rate, so that output 
per capita declines. As more people become depen- 
dent on the same resource base each individual will 
become poorer. 

On the other hand if there are not enough people 
to develop all the resources of an area its standard 
of living may remain lower than it could be, were 
its full potential realized. Thus Australia, with less 
than four people per square mile, may be considered 
underpopulated today. Yet, before it was colonized 
by Europeans, it may not have been underpopu- 
lated even though there were fewer people, because 
the range of resources utilized by the aboriginal 
population was also far smaller than the resource- 


base exploited today. Similarly, in terms of present- 
day technology, central Asia is considered under- 
populated. There are vast mineral resources which 
could support industrial development and the gov- 
ernment of the U.S.S.R. is encouraging migration 
to this hitherto sparsely settled region. But in the 
past central Asia was inhabited only by pastoralists 
who knew nothing of modern technology. The re- 
sources which they were capable of exploiting were 
often overstrained, so much in fact that waves of 
central Asian peoples invaded surrounding areas in 
search of land and spread as far afield as eastern 
Europe, India and northern China. 

Underpopulation or overpopulation therefore 
must be considered mainly in terms of the stage of 
development of the country concerned, and the 
standard by which this is measured is that of the 
industrial countries of western Europe or of parts 
of the U.S.A. An advanced country can be consid- 
ered as one where agriculture is efficient, industry, 
communciations, trade and commerce, and social 
services are all well-developed and the resources of 
the country are fully utilized. There is no real short- 
age of labour but unemployment is small. 

While there are few ‘advanced’ countries in the 
world there are many underdeveloped ones and 
these are of different kinds, depending on which 
aspects of the advanced countries they do not equal. 


Problems of 
underdeveloped 


countries 


There are underdeveloped countries where the 
level of technological development inhibits agricul- 
tural efficiency and the establishment of industry 
even though the resources exist in the country. Such 
countries have additional problems if they are over- 
populated like China or India. In these countries 
the modern industrial economy has been grafted on 
to a traditional agricultural one and the two have 
not yet been properly balanced. Another group of 
countries which are underdeveloped are those which 
lack population, although they sometimes have ad- 
vanced societies and command modern technological 
methods. These countries, such as Canada, Brazil, 
Colombia, Peru, the Congo, or Asiatic U.S.S.R., 
have tremendous resources which cannot be fully 
developed because of lack of population. Their 
problems are often accentuated by adverse climatic 
conditions. Population problems are thus among 
the basic difficulties of underdeveloped countries 


but those of overpopulation are of course different 
from those of underpopulation. 
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Problems of 
overpopulation 


L RAPID POPULATION GROWTH. Large 
populations increase rapidly and in most under- 
developed countries the birth rate is high and family 
planning is not practised on a large scale. This means 
that there is a large proportion of young people in 
the population who are dependent on the relatively 
small working section of the population. At the 
same time the large number of young people puts 
extra strain on social services, especially education. 
2. UNEMPLOYMENT. In many underdeveloped 
countries industry is not well-established and there 
are few employment opportunities for unskilled 
workers. Unemployment is therefore high. On the 
other hand there is often a shortage of skilled 
workers because there are few facilities for training. 
In overpopulated rural areas unemployment or 
under-employment is also a major problem; people 
migrate to the towns where it is often even more 
difficult to find work. Moreover the towns become 
overcrowded, making living conditions poorer. 

3. HOUSING AND HEALTH. The standard of 
living in overpopulated countries is low and housing 
conditions are often poor and overcrowded. Stan- 
dards of hygiene and nutrition are also low which 
leads to health problems such as malnutrition, and 
the spread of diseases. Prevention and cure of dis- 
ease is hampered by insanitary conditions, by the 
ignorance of the people, by the lack of financial re- 
sources and often by the sheer numbers of people 
involved. 

4. UNDER-UTILIZATION OF AGRICULTUR- 
AL RESOURCES. Traditional methods of agri- 
culture, outdated or inadequate equipment, lack of 
financial resources for improving farms, the non- 
use of fertilizer and the non-use or misuse of mar- 
ginal agricultural land, such as highlands, may all 
help to keep agricultural production much lower 
than its potential. Difficulties of rationalizing farm- 
ing techniques and reforming land tenure to give 
larger, more economic farms are aggravated by lack 
of capital and by traditional attitudes of the farmers 
who are often slow to accept new ideas. 

5. SLOW GROWTH OF INDUSTRY. In most 
underdeveloped countries industry is only slowly 
becoming established. Apart from lack of local 
capital which makes the actual exploitation of re- 
sources or setting-up of factories difficult, the popu- 
lation factors are important. The labour force, 
though large in number is generally unskilled and 
has no background of industrial employment. Simi- 
larly, although the large population should provide 


a good market for the finished goods, the majority 
of the people are poor and cannot afford to buy 
the products. To produce goods cheaply for a small 
market mechanized manufacture is most econo- 
mical but this employs very few workers and does 
not help the employment situation. 

6. TRADITIONAL ATTITUDES. Traditional or 
religious attitudes may militate against change or 
may make conditions worse. Birth-control is for- 
bidden by the Catholic church, for instance, and 
caste restrictions on occupations in India also help 
to slow down development. Less important is the 
conservatism of rural people regarding farming 
methods and the introduction of new crops. This 
kind of attitude can be removed by education in a 
way that religious beliefs cannot. 


Problems of 
underpopulation 


1. UNEVEN DISTRIBUTION OF POPULA- 
TION. Average population densities for under- 
populated countries are low, and in many areas 
there are practically no people at all. Small popula- 
tions increase slowly, even though birth rates are 
often high. Immigration is an important source of 
people but it is usually to the towns rather than to 
the country that new immigrants go. At the same 
time the towns with their better conditions attract 
people from the already sparsely settled country- 
side. Imbalance between town and country is a 
major problem of underpopulated countries. 

2. REMOTENESS. It is difficult to increase set- 
tlement in sparsely populated areas because people 
are unwilling to forego the amenities of the town. 
Where there are few people it is uneconomic to pro- 
vide elaborate communications, health, education 
or other facilities. This in turn increases the un- 
willingness of people to settle in such areas. 

3. UNDERUTILIZATION OF RESOURCES. 
Lack of population makes it difficult for a country 
to develop its resources to the full. Minerals will 
usually be extracted, especially precious metals such 
as gold, because the desire for wealth will overcome 
other considerations. Agricultural resources are 
more difficult to develop because they require more 
and harder work over a long period of years before 
they show a good return. In the nineteenth century 
when the U.S.A. was settled people were prepared to 
develop the land because many of them were land- 
less peasants, but immigrants to underpopulated 
countries today generally prefer town life. 

4. SLOW GROWTH OF INDUSTRY. The 
growth of industry is often slow in underpopulated 
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1.C Many South American towns are surrounded by slums and squatter settlements such as this on the outskirts 
of Brasilia, where poor migrants from the countryside congregate. Pau/ Popper Ltd. 


countries because there is a shortage of labour, es- 
pecially skilled labour, e.g. in the South American 
and African countries. Where skilled labour is 
available, e.g. in Canada or Australia, the overall 
shortage makes wage rates very high. Moreover 
the small population does not always provide an 
adequate market even where the standard of living 
is high. 
5. CLIMATIC PROBLEMS. Many underpopu- 
lated countries have hostile climatic or relief condi- 
tions which make settlement difficult or dangerous 
for immigrants. Such conditions obstruct develop- 
ment and are likely never to be fully overcome. 
Are there any solutions to the problems of under- 
developed countries? In terms of economics the 
major need is for an infusion of capital, probably 
in the form of foreign aid, to finance development. 
In terms of population the need is for a decline in 
birth rates in overpopulated countries, but progress 
towards this end is extremely slow so that the im- 
provement of agriculture, establishment of industry 
and extension of educational, health and other faci- 
lities will in the long run be more important in 
solving overpopulation by making better use of 
available resources. In underpopulated countries 
immigration might be increased but this could only 


work if immigrants possessed the right skills and 
were prepared to live in the sparsely populated 
areas. To open up underpopulated areas is both 
difficult and expensive and thus economic factors 
are again paramount. 


Population problems 
of advanced countries 


Underdeveloped countries do not have a mono- 
poly of population problems, though in general 
their problems are more widespread and more diffi- 
cult to solve. It is, however, worthwhile to note the 
problems of industrial and urbanized societies, 
some of which are becoming increasingly serious. 
1. AGEING POPULATION. As the birth rate is 
low the proportion of younger people in the popu- 
lation is relatively small and the low death rate and 
high life-expectancy mean that there is an ever-in- 
creasing proportion of older people in the popula- 
tion. Many retire from active work in their sixties 
and then become dependent on the working popu- 
lation. Provision of pensions and other facilities, e.g. 
extra health services, for elderly people pose finan- 
cial problems. \ 
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2. SMALL WORK FORCE. As educational 
standards improve children remain longer at school 
and join the work force later. This, combined with 
the low birth rate, means that the labour force ex- 
pands only slowly while industrial and other em- 
ployment opportunities continue to multiply. Des- 
pite a high degree of mechanization in most indus- 
tries many countries are short of workers. In Europe 
for instance workers migrate from Italy, Greece, 
Yugoslavia and Turkey which are somewhat over- 
populated, to Germany and Switzerland where 
there are insufficient workers. Another problem is 
that the work force is generally well-educated and 
skilled and there is a shortage of unskilled workers. 
Because the majority of workers are skilled and the 
work force is relatively small wages are high. 

3. RURAL DEPOPULATION. Towns provide 
amenities such as shops, entertainment and better 
social services, which cannot be matched in country 
districts, and employment is usually easier to find 
in urban areas. For this reason there is a steady 
movement of people from the country to the towns 
so that in some areas farms are even abandoned. 
The fewer people live in the country the less econo- 
mic it is to provide services and the greater becomes 
the disparity between town and country. Where rural 
depopulation is accompanied by mechanization 
and rationalization of farming and thus a rise in 
income, an improvement may result, but often the 


country districts suffer a decline in living standards. 
4. URBANIZATION. As towns expand, the pres- 
sure on transport, water supplies, sewage and refuse: 
disposal grows and creates problems. Smoke and 
chemical effluents from factories produce air and 
water pollution. Traffic congestion and noise are 
other problems. Tensions created by urban life lead 
to a far higher incidence of mental illness than in 
underdeveloped countries, and pollution, particular- 
ly fumes from motor vehicles, also has physical 
health hazards. Urban sprawl is another problem; 
the expanding towns engulf land which would 
otherwise be suitable for agriculture and thus re- 
duce self-sufficiency in many countries. 

Underdeveloped and advanced countries have 
some problems in common, for most countries are 
unevenly developed. Most advanced countries have 
areas where agriculture or industry could be im- 
proved or where the population is too large. Simi- 
larly the underdeveloped countries all have large 
towns where the problems are similar to those of 
urbanized societies everywhere. It is also important 
to bear in mind the differences between underdeve- 
loped countries. Some have a much better resource 
base or a smaller population, and these, such as 
Argentina, Mexico and Malaysia, are much more 
likely to be able to overcome their problems than 
countries with few resources and a large population 
with fixed traditional ideas. 


HUMAN DIVERSITY 


The problems of numbers, structure and distribution 
are by no means the only population problems that 
the world or that individual countries face. There 
are many other factors which arise from human 
diversity and create conflicts. Among these are 
racial, cultural, linguistic, religious and political 
differences. Of these differences, race is often the 
most controversial but cultural differences are 
probably the most profound. 


Race 


Races are differentiated on the basis of inherited 
physical characteristics but in fact it is always diffi- 
cult to draw a hard and fast line between the races. 
Most people would say that skin-colour is a major 
differentiating factor but this is not so, for not only 
is there a wide difference in colour within each 
major racial group, but the same skin colour is 
found in more than one group. Height is often con- 
sidered a racial characteristic—the Chinese and 


Japanese are generally short—but this is misleading 
for Chinese or Japanese born and brought up in 
U.S.A. are very much taller than the average. It is 
clear that diet and the level of nutrition have a great 
deal to do with stature. Facial features and hair- 
type are the best guides to race. Hair differs in 
colour and can be straight, wavy or crinkly. The 
shape of the eyes, the nose and the overall shape of 
the head are also important, and are used, with skin 
colour as a minor factor, and also a number of 
other invisible characteristics such as blood group, 
to define the three major racial groups—the Cau- 
casoid, Negroid and Mongoloid groups. There is 
one minor group, the Australoid, whose members 
combine the facial characteristics of the negroid 
group with wavy hair. Australian aborigines, how- 
ever, are few in number. All the major groups are 
large and are rapidly expanding their numbers. 

1. CAUCASOIDS. This group includes the Euro- 
pean peoples, the Semitic peoples (Arabs and Jews) 
and the Indo-Aryan peoples. Skin colour varj 
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from very fair, as in the north European peoples, 
to brown in India and south-west Asia. The hair 
is straight or wavy (or sometimes frizzy) and may 
be blonde, brown or black. The nose is generally 
long and narrow. Numerous sub-types are recog- 
nized within this group such as the tall fair-haired, 
blue-eyed Nordic peoples; the stocky, brown-haired, 
brown-eyed Alpine peoples and the short, slightly 
built Mediterranean peoples with dark hair and 
eyes. These three groups, now inextricably inter- 
mixed, inhabit Europe and the Middle East. Marked 
differences between sub-groups are found elsewhere, 
especially in India, where the dark-skinned Dra- 
vidian peoples contrast with the lighter-skinned 
Aryan groups. 
2. NEGROIDS. The negroid peoples live chiefly 
in Africa south of the Sahara and include many sub- 
groups such as the Nilotic and Hamitic peoples of 
eastern Africa, the Bantus of central and southern 
Africa and the various groups of West Africa. They 
also include a number of minor groups such as the 
Bushmen, the Pygmies and the negrito peoples of 
India and South-East Asia, as well as the Mela- 
nesians of the South-West Pacific. All these peoples 
have crinkly or frizzy hair and broad, rather flat, 
noses. They are generally long-headed, i.e. their 
heads are longer than they are broad, and their skin 
colour varies from black to brown or yellowish. 
Their stature too is very varied; the negroes of the 
Sudan and Central Africa are probably the tallest 
people, on average, in the world, but the Pygmies, 
also of central Africa, are the shortest. 
3. MONGOLOIDS. The mongoloid peoples in- 
habit northern, eastern and south-eastern Asia and 
were the original inhabitants of the Americas. The 
eye, with its characteristic fold of skin on the upper 
lid, and the hair-type, which is lank and straight, 
are their chief distinguishing characteristics, but 
there are many minor differences between sub- 
groups. Short stature is a less reliable factor. The 
Mongols of Central Asia gave their name to the 
group, which also includes the Chinese, Japanese, 
Burmese, Thais, Vietnamese, Khmers and Malays. 
It also includes the Eskimos and similar peoples of 
northern Siberia such as the Yakuts and Samoyeds, 
the Red Indians of North America and the Amer- 
indians of South America. Many of the American 
groups have evolved differently in isolation so that 
while the people of Tierra del Fuego at the southern 
tip of South America look almost exactly like Chin- 
ese people, the tall, bronze-skinned, hook-nosed 
Indians of the Great Plains have less in common 
with Asian groups. 
It is clear that racial characteristics were origi- 
nally linked with climatic factors, Thus many ne- 


groes of tropical areas are tall and slim because this | 
gives the maximum body surface for perspiration | 
and thus keeps the body cool in a hot climate. Skin | 
colour varies in a similar way and dark-skinned 
people are found in hot zones because the pigment 
in their skin gives them some protection against the | 
sun. It is very important to realize, however, that 
such links no longer directly affect racial features. | 
It is perfectly possible for all races to live in all | 
parts of the world and facial features or skin colour 
are merely inherited factors. 

Racial hatred and prejudice are all too common | 
in the world today and spring from an irrational 
dislike of whatever is different. Such dislikes are 
often aggravated by cultural, religious and other 
differences. The worst results of such feelings are 
colour bars and the oppression of certain racial 
groups. In South Africa the colour bar is legally 
based on the system of apartheid or ‘separate devel- 
opment’. In most other countries where black and 
white people come into contact the colour bar is 
illegal, but discrimination in housing, jobs and edu- 
cation still exists, e.g. in the U.S.A. Not only white 
and coloured peoples come into conflict, there is a 
great deal of prejudice between the various dark- 
skinned races wherever they come into contact. 
People who support racial discrimination often 
think that some races are inferior to others. In fact 
the differences between races are purely superficial 
for mentally there are no differences. All races are 
equally intelligent, though this is not always real- 
ized by many people who think that because mem- 
bers of certain races live by hunting and fishing 
rather than in advanced agricultural or industrial 
societies, they are less intelligent. But these differ- 
ences stem from cultural and environmental factors. 


Societies and 
ways of life 


Small groups of people who live in isolation and 
have little contact with other groups practise sim- 
ple, traditional techniques, closely geared to the 
land on which they live. In fact the most ‘primitive’ | 
societies are usually found in the most remote and 
inhospitable regions such as tropical forests or 
deserts. In areas with better natural resources and l 
more people the development of sophisticated agri- | 
cultural techniques and of industry has been easier 
and at the same time more necessary as an ever | 
larger population has had to be supported. Greater 
contact with surrounding groups has also aided 
development and under such conditions people 
have been able gradually to lessen their dependence | 
on the natural environment. 
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1.13 World distribution of ways of life. 


Thus we can divide human groups according to 
the way in which they live. In comparatively simple 
societies one activity, e.g. hunting or herding, will 
be the chief occupation of all the people. When set- 
tled agriculture is the means of livelihood some 
specialization can begin to take place so that certain 
members of the group will become blacksmiths or 
weavers rather than farmers. In advanced societies 
much greater specialization takes place and only a 
small proportion of the population is concerned in 
producing food. The rest perform a wide range of 
activities in manufacturing, commerce, administra- 
tion and many other fields. Societies can be classi- 
fied by their principal activity but it is important 
to remember that within such groups all the people 
have not reached the same stage of development. It 
is also important to remember that practically no 
society today can continue to evolve unaffected by 
other groups, and the impact of ‘Western’ civili- 
zation has affected people all over the world and their 
ways of life have changed accordingly (Fig. 1.13). 
1. COLLECTORS, HUNTERS AND FISHERS. 
Groups which are mainly dependent on hunting or 
gathering are widely scattered and are found in the 
least hospitable areas of the world, such as the polar 


fringes, the deserts and the tropical forests. They 
include the Eskimos of Canada and Greenland, and 
similar peoples of northern Siberia; many of the 
Amerindian peoples from the Amazon Basin, cen- 
tral Brazil and southern Chile; the Pygmies and 
Bushmen of Africa; many aboriginal groups in 
India, Malaysia, Indonesia and the Philippines; 
some of the peoples of New Guinea and the Aus- 
tralian aborigines. Although their way of life is sim- 
ple, each of these groups has evolved skills in the 
tracking of animals, the making of tools and weap- 
ons, or the use of plants not only for food but for 
medicinal purposes and as a source of poisons for 
hunting. Few groups are now solely dependent on 
hunting however; most have contact with other 
groups and can take advantage of new ideas and 
trading opportunities. 

2. PASTORALISTS. Pastoralism is essentially 
an occupation of the grasslands and semi-desert 
areas and because pasture is often difficult to find, 
or more abundant at certain seasons, the herdsmen 
tend to be nomadic, moving with their herds in 
search of grass and water. The tundra areas also 
support some nomadic pastoralists with their herds 
of reindeer or caribou. Elsewhere cattle, sheep, 
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goats, horses, camels or yaks are the basis of the 
pastoral way of life and supply food, in the form 
of either meat, milk or cheese, wool and hides. The 
pastoral peoples include the Lapps of northern 
Scandinavia; the Aleuts and other Alaskan peo- 
ples; the Chuckchees, Yakuts, Tunguses, Koriaks 
and other peoples of northern Siberia; the Buryats 
and Mongolians, Kalmuks, Kirghiz, Tibetans and 
other central Asian peoples; some groups in Iran 
and Turkey; the Bedouin of the Middle East; the 
Berbers of North Africa; the Fulani of West Africa 
and the Masai and other tribes of East and Central 
Africa, The way of life of the various groups is 
basically a subsistence economy but may be varied 
by other occupations. Some groups cultivate small 
plots of land if they remain in one place for long 
enough, others depend on hunting and fishing to 
supplement their diet. Trade with neighbouring set- 
tled groups is also important to many pastoralists. 
There are few groups, however, who continue to 
live in their traditional manner. In the U.S.S.R. 
particularly they have been forcibly organized to 
work on collective ranches and in almost every 
country nomads are encouraged to settle and to take 
up commercial ranching. Another way in which their 
movements have been affected is by the establish- 
ment of definite political boundaries which may cut 
across their traditional routes. 

3. SUBSISTENCE CULTIVATORS. This cate- 
gory includes those people who cultivate small areas 
chiefly to provide food for themselves. Such people 
rely mostly on human labour and often use simple 
tools such as digging sticks and hoes rather than 
ploughs or machinery. Subsistence cultivators ma 

be subdivided into two groups. x 

(a) Shifting cultivators. Shifting cultivators live in 
small groups in forest or savanna areas and clear 
small plots on which they grow a mixture of food 
crops including maize, yams, tapioca (cassava) and 
hill padi. When the initial fertility of the soil has 
been exhausted, or when weeds have overrun the 
farm, the plot is allowed to revert to natural vege- 
tation, while the people move on to clear a new 
plot of land. Most shifting cultivators have rigidly 
defined territorial limits and do not move randomly 
from place to place, so that after a period of several 
years they may return to their original farm. Shift- 
ing cultivators depend to some extent on fishing or 
hunting. 

Peoples practising this form of agriculture in- 
clude many Amerindian groups such as the Guai- 
cas of the Amazon forests, and people of the coastal 
lowlands of Colombia and Ecuador; many tribal 
groups of the Congo basin and Central Africa; the 
Karens, Meos and other hill peoples of Burma, 


Thailand and Indochina; the Orang Asli and others 
in West Malaysia and the Ibans of East Malaysia; 
and many small groups in the Philippines, Indonesia 
and New Guinea. These people have of course been 
affected by outside influences. They are encouraged 
to settle, where possible, and to use more intensive 
farming methods. They have also acquired new tools 
and other goods and have much greater contact 
with neighbouring peoples. 
(b) Sedentary cultivators. A large proportion of 
the world population is engaged in sedentary sub- 
sistence farming though of course the methods em- 
ployed and the crops grown vary very much from 
place to place. Such differences depend on the den- 
sity of population, the natural conditions and the 
stage of development of the group concerned. Gen- 
erally speaking South American and African farmers 
use less sophisticated techniques, and face more 
difficult climatic conditions, than those in Asia. The 
main food crops are maize, cassava, yams, millet 
and rice in the warmer parts of Latin America and 
Africa. Wheat is grown in more temperate areas 
such as Morocco and Algeria and barley, potatoes 
and root crops in cooler areas such as the Andean 
plateaux. Rice is the staple crop in much of Asia | 
but wheat and various types of millet are also | 
grown. | 
The diet is supplemented by meat or fish. Al- 
though crop rotation, the adding of fertilizers to | 
the soil, irrigation and many other techniques are | 
practised by sedentary cultivators all over the world, 
the farmers of China and Japan are outstanding for 
the intensiveness of their agriculture. Several crops 
are grown in the year and tree crops are interplanted 
with field crops to get the maximum value from the 
land. Such practices are vital to the survival of the 
very large populations in these areas. Although | 
farming is basically for subsistence, surpluses are 
usually sold in local markets. The demands of mod- | 
ern economies have, however, altered the role of | 
most farmers, and given them a much more com- 
mercial outlook. Large food crop surpluses are re- 
quired to support increasing urban populations, 
and farmers are everywhere encouraged to grow | 
more and better crops. Governments provide faci- 
lities for irrigation, so that double or triple crop- | 
ping can be practised, and promote the use of l 
higher-yielding seeds, farm machinery, fertilizers | 
and so on. In many cases farmers turn from food 
to cash crops because of the greater income they | 
can obtain from such crops, so that there is a grad- 
ual but steady shift from subsistence to commercial | 
farming in most areas. 
4. COMMERCIAL FARMERS. Commercial | 
farmers usually specialize in a few crops or in & 
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single product, and rely on the proceeds of sales to 
buy food and other necessities. They are much 
more reliant on trade than are subsistence farmers 
and are influenced by world-wide trends in demand. 
Commercial farms are of many types; some are 
fairly simple, e.g. tropical rubber or cocoa small- 
holdings, but some are complex and require special- 
ized equipment and machinery, e.g. modern dairy 
farms, or a labour force with special skills, e.g. 
plantations. Commercial farmers of all kinds usual- 
ly have higher incomes than subsistence farmers 
and they thus have capital for improving and mo- 
dernizing their farms. The need for competitiveness 
in world or regional markets has led to the stream- 
lining of production, the introduction of mechan- 
ization where possible and the use of the most 
economic methods of farming: This movement to- 
wards ‘industrialization’ of agriculture has gone 
furthest in Europe and North America where urban 
markets are huge and the land available for agri- 
culture is often restricted. Here ‘factory’ farming 
of poultry and other livestock, and extremely spe- 
cialized market gardening and truck farming have 
been developed. Under such conditions few people 
are needed on the land, but agricultural workers 
require particular skills. In many areas however the 
agriculture cannot be mechanized and a relatively 
large labour force will always be required. This is 
true of most plantation crops for while cereals and 
field crops can usually be harvested mechanically, 
tree and bush crops such as rubber, cocoa, coffee 
and fruits must be harvested by hand. The trend 
is nevertheless towards labour-saving methods and 
the mechanization of as many production processes 
as possible. Commercial farmers, therefore, are in- 
creasingly changing their attitudes to the land and 
becoming more like industrial workers than tradi- 
tional farmers. 

The same change is discernible in the modern 
fishing and forestry industries, the counterparts of 
hunting and gathering in traditional societies. In 
both these activities modern techniques and equip- 
ment are used and few men are employed. These 
occupations have, like farming, become just another 
job, rather than the basis of a whole way of life. 
5. INDUSTRIAL AND URBAN WORKERS. 
Where industry is well-established the majority of 
the population lives in towns. A considerable pro- 
portion of the people is employed in industry and 
an even larger number in tertiary activities. Under 
these circumstances people are least dependent on 
the land or on other natural conditions. Whereas 
some industries may make use of such raw materials 
as foodstuffs, rubber or minerals, most only assem- 
ble manufactured parts or make components which 


will be completed elsewhere. Tertiary occupations 
such as transport, commerce and administration 
are well-developed and many people work in shops 
and offices. 

Mechanization and the boring nature of many 
jobs in shops or factories creates a much greater 
demand for leisure. People are less concerned with 
obtaining a living (as they are in traditional socie- 
ties) than with enjoying their free time. Higher 
standards of living also bring demands for good 
health, education and other facilities. 

It is clear that the ways of life of the various socie- 
ties and their different stages of development give 
them entirely different ideas and aspirations. As a 
people’s security comes to depend less and less on 
natural factors such as the land or the climate so 
the relative importance of their work in their lives 
also diminishes. As their income increases so does 
their demand, not only for goods, but for improved 
housing, medicine, education and leisure. With such 
varied ideas and backgrounds it is not surprising 
that different groups should fail to understand one 
another or that one group should look down on 
another. This tendency is, in fact, increased in al- 
most every country of the world because many dif- 
ferent groups live in proximity, and because tradi- 
tional societies are constantly being eroded and 
changed, making their members resentful and in- 
secure. 

In some countries these problems are more acute 
than in others. In the past the conflict of cultures 
was often disastrous. For example the conflict be- 
tween the Red Indians and the immigrant ranchers 
and farmers in North America resulted in the deci- 
mation of the Red Indian population. Conflicts also 
arose in those countries colonized by European 
powers where the development of cash crop pro- 
duction, e.g. of tea or rubber, rivalled the pursuit 
of subsistence agriculture. Difficulties in countries 
where the majority of the people are dependent on 
commercial pursuits are not so great. Thus in Eu- 
rope, for example, although there are often dispar- 
ities between town and country, most people have 
a similar background and similar aspirations. 

In fact it is the underdeveloped countries which 
have the greatest problems in this as in other as- 
pects of population geography. These countries 
often have representatives of all the types of society 
—shifting cultivators on the poorer land, sedentary 
agriculturalists, commercial farmers and an increas- 
ing urban population. The rapid growth of popu- 
lation as a result of declining death rates increases 
tension between these societies. Many of these 
countries also have a number of racial, religious or 
language groups and differences between them 
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create distrust and lack of understanding. These 
various cross-currents and divisions in the popu- 
lation make administration and development ex- 
tremely difficult. 


Language 


The difficulties caused by language barriers 
should not be underestimated. Linguists classify 
languages into three basic types according to their 
structure. These are (a) monosyllabic, where words 
have various meanings depending on their position 
in the sentence, as in Chinese, Vietnamese, Thai and 
Tibetan; (b) agglutinative, where words are altered 
by prefixes and suffixes, as in Malay, Japanese and 
many African languages; and (c) inflexional, where 
words are flexible and can be modified to give the 
required meaning, as in English, French and other 
Indo-European languages including Arabic, Urdu, 
Bengali and Hindi. It is naturally difficult for peo- 
ple speaking one type of language to grasp the con- 
struction of another and these differences are added 
to the obvious differences of the words. Vocabulary 
too is very varied, so that common words in one 
language may have no equivalent in another. For 
instance Malay has several words (padi, beras, nasi) 
for rice at different stages. English has no equi- 
valent because rice is a relatively unknown crop in 
England. Moreover language is closely linked with 
the culture, history and religion of those who speak 
it and this gives certain words secondary meanings 
or conjures up specific associations of ideas only 
for those who know the language really well. Most 
people only hear half the sense of a foreign language 
because they do not understand such allusions. All 
these differences create misunderstanding and con- 
fusion. 

The large number of languages in use all over 
the world is one of the greatest problems. In India 
alone 14 major languages and over 800 dialects are 
used, many of them by only small groups of people, 
and other countries have similar problems. In many 
places people can only communicate with one an- 
other by using a third language, which may be an 
established language like English, or may be a 
lingua franca made up of words of several languages 
but widely understood, such as Pidgin English. 

Very few languages are spoken widely and these 
are mostly European languages, spread by coloni- 
zation. English is the language of the U.S.A., Ca- 
nada, Australia, New Zealand and many other 
former British colonies, as well as of the British 
Isles. Other European languages which have spread 
in this way are Spanish and Portuguese, French and 
Russian. Chinese is spoken by enormous numbers 


of people, though mostly within China itself, and 
although there are many different dialects, writte 
Chinese is the same for them all. Arabic is also 
widely used, having been spread by Arab traders 
for centuries and also by the spread of Islam. 

Many of these world-wide languages are however 
only known to the better educated and remain a 
‘second language’; most people use a language or 
dialect of their own for most purposes. Even in 
Britain, where English has been established for 
about 700 years many people still speak Welsh and 
some speak Gaelic. 

Languages in ‘official’ use are, moreover, be- 
coming more numerous. This is because most coun- 
tries have realized that language is a strong unifying 
factor which can support òr improve national soli- 
darity, and while this is an excellent thing within 
countries and helps to reduce language barriers, it 
makes international communication more difficult. | 
Fortunately most countries realize the value of a 
second language such as English or French, and as 
education improves and reaches more people lan- 
guage barriers of this kind may gradually be 
reduced. 


Religion 


Religions originally grew up as a response to the 
way of life of a group of people. Spirits controlling 
the weather or the movements of animals had to 
be propitiated. Many people all over the world still 
have such animistic beliefs. More complex dogmatic 
religions grew up later which established a correct 
mode of conduct. The practices and attitudes of the 
various religions are different and those of one 
group may be unpleasant to followers of another 
religion. As a result conflict between religious 
groups may arise. This was much more disastrous 
in the past, for religious toleration, though not per- 
haps mutual understanding, is much more wide- 
spread today. Many groups have been persecuted, 
notably the Jews, who have been oppressed for 
centuries in most European countries and are in 
some today. Conflict has also occurred as a result 
of splits within religious groups, such as between 
Protestant and Catholic Christians, or between 
Shiite and Sunnite Muslims. On the other hand, 
religions can often be a unifying force. The religio 
which encourage conversion of non-believers © 
different races or societies, such as Islam, Christian: 
ity or Buddhism, may bring together people fro 
all parts of the world and from all walks of life. 1 

In some cases the practices of a religion ma; 
cause diversity or conflict. The most notable exam 
ple of this is Hinduism, with its rigid caste system 
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which regulates the lives of Hindus and causes 
great rifts in Indian society, laying down, among 
other things, whom the members of certain castes 
may marry and the type of work they may do. 
Caste is now frowned upon, but such is its history 
and tradition that it is only slowly being broken 
down. 


Political divisions 


Superimposed on all the sources of diversity al- 
ready discussed are political divisions. Political 
boundaries often ignore racial and cultural distinc- 
tions and thus a country may contain many varied 
groups. Boundaries may be disputed where cultural 


affinities are ignored or minority groups may wish 
to secede if they feel they are not fairly treated. 
There are many examples of such difficulties in- 
cluding the recent civil war in Nigeria, caused by 
the secession of the Ibos to form Biafra. Such diffi- 
culties, as well as the kind of aggressive nationalism 
typified by Sukarno’s Indonesia which led to Con- 
frontation with Malaysia, and idealogical differen- 
ces, such as the conflict between the Communist 
North and capitalist South of Vietnam, may all lead 
to international tension or to open conflict. On a 
world scale there is continual conflict between com- 
munist and non-communist countries. 

Human diversity can best be studied by dealing 
with one region in detail. 


HUMAN DIVERSITY IN SOUTH-EAST ASIA 


The human geography of South-East Asia is 
characterized by great diversity and complexity, 
perhaps greater than in any other region of the 
world, By examining this region we can understand 
more easily how human diversity affects the geo- 
graphy and the economic development of a region. 
1. RACES. The earliest inhabitants of the region 
were probably Australoid peoples but few traces of 
them remain today. They were replaced by negrito 
peoples of short stature and with woolly hair, who 
may have migrated from India. There are still a 
number of scattered negrito groups such as the 
Semang of Malaya, the Orang Akit of Sumatra and 
the Aéta of the Philippines. The vast majority of 
the indigenous people of the area, however, are the 
descendants of successive waves of Mongoloid peo- 
ples who moved southwards from east-central Asia 
(Fig. 1.14). First came the Malays who can, in fact, 
be divided into two groups. These are the Nesiots 
who are long-headed and have wavy hair and the 
Pareoeans or Southern Mongoloids who are broad- 
headed and have straight hair. These peoples came 
to South-East Asia between about 2,000 and 2,500 
B.C. Nesiot people are found chiefly in the south of 
the region; they include the Jakuns of West Malaysia, 
the Dyaks of East Malaysia, the Bontoc and Ifugao 
in the Philippines, the Bataks and Gajo of Sumatra, 
the Tenggeres of Java, the Sasaks of Lombok and 
so on. There are also small groups in the hills of 
Burma and northern Indo-China, e.g. the Moi. 
Elsewhere in Malaysia, Indonesia and the Philip- 
pines Pareoean Malays dominate. Other peoples 
of Pareoean stock are the Khmers of Cambodia, 
the Chams of central and southern Indo-China and 
the Mons of Burma and Thailand. 

Later migrations which continued well into his- 
toric times brought more peoples (similar to the 
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Pareoeans) into the north of the region. These in- 
clude the Annamese in the east, the Thais in the 
centre and the Tibeto-Burmans in the west, as well 
as many minor groups such as the Chins, Nagas, 
Karens and Kachins of Burma, and the Mans, 
Meos, Lolos and Laos of northern Thailand and 
Indo-China. 

In addition to the indigenous groups, South-East 
Asia is also the home of a number of immigrant 
groups—notably the Chinese and Indians. There 
are also considerable numbers of Japanese and 
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some Europeans and Eurasians. The Chinese moved 
into South-East Asia from their overcrowded home- 
land in southern China at the end of the nineteenth 
and the beginning of the twentieth centuries. Their 
migration was encouraged by the European powers 
who then controlled the area, because additional 
labour was required on plantations, but many also 
moved to the towns to become traders and shop- 
keepers. For much of the time that they have been 
in the area these Chinese groups have still looked 
on China as their homeland, but due to worsening 
relations between South-East Asian countries and 
China, and policies in most countries which en- 
courage national unity, the Chinese have gradually 
come to regard themselves as citizens of their adop- 
ted countries. Nevertheless, understanding between 
the Chinese and the indigenous races has been es- 
tablished very slowly and this has led to much con- 
flict. Indian migrants also form a sizeable minority 
in Burma and in Malaysia. In Malaysia these peo- 
ple came to work in plantations and migration con- 
tinued right up to the 1950s. As with the Chinese, 
racial as well as cultural factors have hindered their 
total acceptance in the region. 

2. WAYS OF LIFE. Racial differences are often 
linked with differences in ways of life. Thus the 
negrito groups live largely in the forests by hunting 
and gathering. Other hill peoples such as the Chins, 
Nagas, Meos and Karens practise shifting culti- 
vation. Certain groups in Indonesia and Malaysia 
also live in this way. The majority of the indigen- 
ous peoples, however, are subsistence cultivators, 
their main crop being rice. They settled in most of 
the coastal plains and river valleys and have estab- 
lished a way of life which is fairly similar through- 
out the region. Plantation agriculture, introduced 
by the Europeans, was not taken up quickly by the 
local people, but many Chinese were quick to estab- 
lish plantations of their own. The Chinese, too, 
were the first to exploit tin and other mineral re- 
sources. While some immigrant Chinese and Indi- 
ans were rural workers, many were town dwellers, 
traders and shopkeepers and, as such, had an eco- 
nomic power which was resented by the indigenous 
peoples. This is still the case in many parts of the 
region. 

More recently commercial farming has spread 
through most of the region. Indonesians, Filipinos, 
Malays and Thais have taken to the cultivation of 
cash crops such as tobacco, sugar, rubber or oil 
palm. Rice itself is a commercial crop in many 
areas. Thailand, Cambodia and Burma have rice 
surpluses which are exported and as double crop- 
ping is extended, e.g. in West Malaysia, commercial 
farming will gradually become more widely estab- 


lished. However changes in the traditional way of 
life cause resentment among subsistence agricul- 
turalists who have to change their work routine, 
perhaps work harder or grow different crops. At- 
tempts to settle shifting cultivators and change their 
way of life to make more profitable use of the land 
and human resources of various countries also 
causes conflict. 

3. LANGUAGE. Languages in the region are re- 
lated to racial groups but there are two main lan- 
guage groups (Fig. 1.15). In Cambodia, Malaysia, 
Indonesia and the Philippines, i.e. the areas of Pare- 
oean and Nesiot peoples, Austronesian languages 
such as Malay or Indonesian are spoken. On the 
main land, except for Cambodia, Sino-Tibetan lan- 
guages such as Thai or Vietnamese which are tonal 
and monosyllabic, are predominant. Within these 
broad groups there are many minor variations in the 
form both of individual languages and of dialects. 
Such variations tend to be greater on the mainland 
than in the islands because easy sea-travel has spread 
a few major languages over wide areas. In addition 
to the languages of the indigenous peoples a number 
of Chinese dialects and Indian languages are spoken 
by immigrant groups. 

Not only are there many languages in the region, © 
but they are written in different ways. Arabic char- 
acters were often used in the Muslim areas though 
Roman script has now been adopted, whereas adap- 
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tations of Indian alphabets are used in Burma, 
Thailand, Laos and Cambodia. Vietnamese was 
once written with ideographs similar to those of 
Chinese but is now written in Roman script. 

Superimposed on the many languages of the area 
are the languages of the European colonizing coun- 
tries. Words from these languages have been ab- 
sorbed into the various languages of the area, e.g. 
both Spanish and English words have been ab- 
sorbed into Philippine languages. Transliteration 
into Roman letters has also been affected by the 
differences between the European languages in the 
various countries. For example, Malay and Indo- 
nesian, though very similar, have been transliterated 
quite differently according to English and Dutch 
pronunciation and are thus difficult to equate. 
Fortunately a standardized system of transliteration 
has now been agreed between Malaysia and Indo- 
nesia—the Common Spelling System. 

The influence of European colonization has left 
a wide variety of additional languages in the area, 
some of which have traditionally been the medium 
of education. These languages include both British 
and American English, French and Dutch. 

As a result of this profusion of languages, com- 

munication in the area is not always easy, and 
within a single country variations in language are 
often very great. 
4. RELIGION. The religious beliefs of people in 
South-East Asia are as varied as the races or ways of 
life (Fig. 1.16). The hill peoples, whether of negrito 
or mongoloid race, are usually animists with their 
own beliefs and customs. Among the other peoples, 
all the world’s major religions are represented. 
Early Indian influence, starting in about the second 
century A.D. spread Hinduism, and later, from the 
sixth century A.D., Buddhism, throughout the re- 
gion as far east as the Annam Range. Most of the 
Burmans, Thais and Cambodians are Buddhists to- 
day. To the east of the Annam Range Chinese influ- 
ence was predominant and a mixture of Buddhism, 
Confucianism and Taoism found in the ‘Chinese’ 
religion spread into lowland Vietnam. When Chin- 
ese immigrants came into South-East Asia they also 
brought their distinctive religious practices with 
them. 

In the south of the region seafaring Arab traders 
introduced Islam in the seventh century A.D. and 
this gradually became established as the major 
religion of Indonesia, Malaysia, southern Thailand 
and the southern Philippines. In Indonesia, how- 
ever, some small groups still practise a mixture of 
Hinduism and Buddhism, notably the Balinese. In- 
dian migrants of the twentieth century have re- 
introduced Hinduism in some parts of the region. 
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Christianity was brought to the region by the ear- 
liest European colonists, the Spanish and Portu- 
guese. Catholicism is the main religion of most of 
the Philippines and is also important in Vietnam. 
Elsewhere Christians of both Catholic and Protes- 
tant Churches form small minorities. 

Religious differences, often accentuated by racial 
variations, cause many conflicts in the region, for 
instance between the Chinese and Muslims in Indo- 
nesia and Malaysia, or between Christians and 
Muslims in the Philippines. 

5. COLONIALISM. The colonization of South- 
East Asia began in the sixteenth century but reached 
its peak by the late nineteenth and early twentieth 
centuries when the whole area, except for Thailand, 
fell under the influence of one or other of the Euro- 
pean powers (Fig. 1.17). Western influence is felt in 
many ways which may be summarized as follows. 

(a) The development of commercial agriculture 
caused conflicts for land and resentment among 
traditional societies at changes in their ways of life. 

(b) Encouragement of immigration, particularly 
of Chinese workers, led to the establishment of 
large alien minorities in many South-East Asian 
countries. 

(c) The introduction of Christianity added to the 
already enormous range of religions in the area. 

(d) European languages were introduced and 
often used for education and administration. It was 
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therefore more advantageous to learn European 
languages than the local languages of many coun- 
tries and this made the post-independence move to- 
wards the re-establishment of ‘national languages’ 
more difficult. 

(e) The cultural individuality of the various 
European powers was impressed on South-East 
Asian countries. Thus the countries of Indo-China 
have a French outlook on life and the Philippines 
has an American outlook. This is reflected in ad- 
ministration and forms of government, education 
systems and even in the planning and appearance 
of towns and cities. 

(f) Because there were a large number of colonial 
powers, when independence was obtained there 
were a large number of rather small countries, each 
of which was anxious to establish its individuality. 
This led to much rivalry and some conflict over 
borders, which hindered development in the area. 

(g) The boundaries of old colonies became the 
boundaries of independent states irrespective of 
racial, religious or linguistic divisions. Thus many 
South-East Asian countries have multi-racial and 
multi-cultural societies and national unity is diffi- 
cult to establish. 

(h) More recently the spread of Communism has 
exerted a further external influence in the area, Be- 
cause most South-East Asian countries oppose this 
ideology they look to America or Europe for sup- 


port in meeting the communist threat. As a res 
European and American power in the region is stil 
fairly great. 


Its effect on economic 
development 


Almost all South-East Asian countries have ha d 
difficulty in establishing national unity. In Burma, 
Thailand and Indo-China many of the hill tribes 
have only unwillingly accepted central authority, 
and these rebellious groups weaken the govern: 
ments’ hold on their countries. In Thailand and the’ 
Philippines, minority groups of Muslims are dis- 
trusted by the governments and are themselves re- 
sentful of rule by alien groups. In Malaysia and 
Singapore the chief difficulties have come in assimi- 
lating a variety of racial groups. The Chinese form 
a large proportion of the population and Indians 
are a sizeable minority group. The problem has 
been tackled by the state education systems, the use 
of a national language and efforts to create under- 
standing and goodwill between the various peoples. 

The difficulty of establishing national unity leads 
to political instability in many countries. As a re- 
sult investment by foreign capitalists has been slow 
and spasmodic or confined to certain favoured 
areas. This means that the rate of economic devel- 
opment has been rather slow in some South-East 
Asian countries, e.g. Indo-China, Burma and Indo- 
nesia. 

Human diversity in the area also makes econo- 
mic development uneven. The majority of the popu- 
lation of South-East Asia belongs to traditional 
societies in which the birth rate is high. Population 
is increasing rapidly without similar increases in 
economic development. Moreover many groups are 
firmly attached to traditional farming methods and 
attempts to use land more efficiently are often met 
with resistance. This makes it difficult to spread 
development evenly throughout the region and 
emphasizes the differences between rich and poor 
and rural and urban people. Development tends to 
be concentrated in certain areas where people a 
receptive of new ideas. Thus, for instance, Java 
completely dominates Indonesia both politically 
and economically, and this creates even greater re- 
sentment in the smaller or less-developed islands. 

It is also difficult to keep a balance in the econo- 
mic development of different racial and cultural 
groups. Thus the economic dominance of the Chin- 
ese is unwelcome to indigenous peoples and steps 
have to be taken to help local people attain a simi- 
lar level of development. At the same time Chines 
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businessmen, who supply local capital for invest- 
ment, must not be discouraged because of their im- 
portant role in economic development. 

South-East Asian countries have most of the 


People migrate for many reasons, including 
economic and political ones, but underlying these 
is the desire for change and the challenge of life 
in a new environment. Only this can really 
account for the vast population movements, of- 
ten under extremely difficult conditions, which 
have been taking place throughout history. It is 
often the idea of a new life or the search for a 
‘promised land’, more than any concrete gain, 
which sets people on the move. Leaving such 
reasons aside however there are other clear-cut 
motives for migration. 

1, AVAILABILITY OF LAND. Agricultural- 
ists who cannot make a living in their own coun- 
try because there is a shortage of land or because 
their land is too poor, migrate to countries where 
land is available. This was the motive for many 
migraticns in the past such as that of the Norse- 
men or Vikings who spread out from their moun- 
tainous homeland in Scandinavia, or that of the 
Magyar pastoralists who moved westwards and 
settled on the better land of Hungary. It was 
also the chief motive behind most nineteenth 
century migrations. The U.S.A., Australia and 
South Africa were settled by Europeans who 
were either landless peasants in search of farms 
or farmers who wanted larger areas of land 
instead of small plots. 

2. AVAILABILITY OF WORK. Unemployed 
town-dwellers may migrate to other towns with- 
in their own country or to urban centres over- 
seas in order to obtain work. While in the nine- 
teenth century most migrants to the ‘New World’ 
were rural people, in the early twentieth century 
most were from towns. Workers may also move 
to countries where they can earn higher wages, 
so that for instance West Indians may move to 
Britain, or British doctors, nurses or scientists 
may move to the U.S.A. where working condi- 
tions are better and salaries higher. 

3. HOPE OF WEALTH. Most migrants hope 
to improve their income and living standards 
but some hope to ‘get rich quick’. Mineral 
strikes, particularly of gold, have drawn people 
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problems of development faced by underdeveloped 
countries all over the world, but even more than 
most such countries, their problems are aggravated 
by human diversity. 


from all over the world. Hopeful miners are pre- 
pared to face gruelling conditions in deserts, e.g. 
in central Australia or polar regions, e.g. the Yu- 
kon. The search for the mythical E/ Dorado or 
land of gold led the Spaniards and Portuguese 
to conquer and later to settle in Central and 
South America in the sixteenth and seventeenth 
centuries. South Africa, too, gained population 
partly because of its gold mines. Many of the 
cities that grow up in new mineral regions are 
subject to rapid out-migration when the ore has 
been exhausted, and there are many ‘ghost’ 
towns in western U.S.A. which bear witness to 
this. 

4. RELIGIOUS TOLERATION. Where ad- 
herents of a particular religion are persecuted or 
where sects are not tolerated, people may move 
to escape repression to places where they may 
safely practise their religion. The movement of 
Jews to Israel and the huge transfers of popula- 
tion between India and Pakistan at the time of 
partition in 1948 are modern examples. The early 
settlers in the U.S.A., whether Catholics in the 
South or Puritans in New England, left England 
at times when their branch of Christianity was 
not tolerated. Within the U.S.A. the Mormons, 
whose religion is not widely accepted, moved 
west to found the remote state of Utah. 

5. POLITICAL FREEDOM. People may 
move to avoid political persecution or may move 
simply because they are dissatisfied with the 
form of government in their own country. Thus 
there has been a steady flow of refugees from 
communist countries since the war, in Europe 
and Asia. West Germany, South Korea, South 
Vietnam and Hong Kong have received many of 
these migrants. Wars cause great numbers of 
people to migrate. Refugees may flee before an 
advancing army to avoid subjection to a new 
regime, to avoid the battle or because their 
homes and farms have been destroyed. 

6. FORCED MIGRATION. While most types 
of migration are undertaken voluntarily by peo- 
ple who want to improve their living conditions, 
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some major population movements are effected 
by force, not for the benefit of the migrants but 
for the benefit of others. Certain groups may be 
thought undesirable. Racial, religious or political 
groups may therefore be forced to leave or crim- 
inals may be deported. This was much more 
common in the past, and ‘transported’ prisoners 
formed the basis of the colony in Australia. 
Similarly, prisoners in Russia were often sent to 
Siberia. 

This kind of movement however is less impor- 


tant than the forcible movement of slaves. Slave 
trading had been practised in many areas 
for centuries, but that which took place in the 
seventeenth and eighteenth centuries to provide 
workers for the plantations of the U.S.A., Latin 
America and the West Indies was on a very large 
scale. Negroes captured in West Africa were 
shipped across the Atlantic in such numbers that 
they now form a sizeable proportion of the 
population of most American countries. 


MIGRATION 


Racial, social and political diversity, as well as obvi- 
ous differences between rich and poor, all lead to 
distrust and conflict between human groups. Such 
conflicts arise because the groups are all found in 
close proximity. Most countries have a mixture of 
races, cultures, religions and languages among their 
peoples. Originally small groups of people must 
have lived separately, with only slight contact with 
other groups, but from the earliest times migration 
or population movement has been a characteristic 
reaction to population expansion and to difficult 
conditions, so that today people are mixed and 
mingled all over the world. 


Migration and 
overpopulation 


Large-scale migrations are usually related to 
overpopulation of the home country and under- 
population of the receiving country. Does it then 
solve the problems of population distribution? The 
answer to this question is not always the same. In 
the past migration certainly helped to ease, if not 
to completely solve, overpopulation. Thus the emi- 
gration of rural workers from nineteenth century 
Europe and the later exodus of unemployed town- 
dwellers did help to relieve population pressure at 
critical periods when population was increasing 
much more rapidly than economic development. 
This was particularly true of basically agricultural 
countries such as Ireland. But present-day migra- 
tions are less effective. The world population has 
become so large that the movement of several thou- 
sand people from one country to another merely 
scratches the surface of the problem of overpopu- 
lated countries. 

On the other hand, migration is the most effective 
way of combating underpopulation and shortage 
of labour. Slavery was one way of obtaining labour 


but this later gave way to the encouragement of 
people to migrate voluntarily by advertising the 
benefits to be found in the new countries, offers of 
free land, and monetary assistance with passages. 
Many of these techniques are still used today to 
encourage people to move to sparsely populated 
areas. Population is continually growing in all coun- 
tries, however, so that the underpopulated areas are 
becoming fewer. Moreover restriction on migration 
are much more rigid. Not all immigrants are wel- 
comed and only those with special skills or other | 
advantages are encouraged—the poor, untrained or | 
sickly whom migration could help most are not 

wanted by the receiving countries. Some racial 

groups are often considered undesirable. This is 
usually due to prejudice but may be partly because | 
such groups do not conform to local ways of life. 
In Australia the ‘White Australia Policy’ is being 
applied at a time when the country is still encour- 
aging European immigration because it is thought 
that a large number of Asian immigrants would 
change the pattern of Australian life. In Britain, | 
however, the chief fear of most people is that un- | 
limited immigration would increase the population 
so rapidly that overpopulation would become a 

serious problem. | 


Migration and transport 


If we consider the history of migration, two im- 
portant themes emerge. These are the role of trans- 
port in determining the scale and distance of move- 
ments, and the predominance of European migra- 
tions over those of other peoples. 

In ancient times small numbers of people moved 
relatively small distances, either in search of land 
or through being forced to move by invading peo 
ples. This kind of drift of population was a contin- 1 
uous process but few records of such movements || 
remain except in the legends and stories of various 
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peoples. Successive waves of people entered South- 
East Asia from the north for instance, and pastoral- 
ists from central Asia moved into the better lands 
of eastern Europe from the earliest times. Such 
movements were still in progress when Europeans 
entered North and South America and Africa. 

We know that the Bantu, for instance, only reach- 
ed South Africa during the eighteenth and nine- 
teenth centuries, having moved gradually south- 
wards over a long period of time. In West Africa 
too, many tribes have been displaced by the south- 
ward movement of the Muslim Fulani pastoralists 
of the Sudan. In North America some of the Indian 
tribes from the Great Lakes region were moving 
south and west during the eighteenth century, e.g. 
the Delawares and Cherokees, and were coming in- 
to contact with the western tribes, so that, by the 
time the Europeans intervened, the Indians were 
weakened by internal fighting and were less able to 
meet the struggle against the settlers. All such early 
migrations were gradual and were basically land 
migrations. Few sea-borne movements could take 
place when sea travel was difficult and dangerous. 
Some small-scale movements did however take 
place such as those between the various Pacific 
islands, and those around the Indian Ocean. Arabs 
settled in East Africa and Indians and Arabs 
reached South-East Asia. 

Early migrations in Europe were numerous, 
owing to the favourable physical conditions, but 
were generally on a small scale and restricted to the 
land, except for the seafaring Viking invasions. 
Vikings reached the Mediterranean and settled in 
many parts of Western Europe such as northern 
England and France; they also reached Iceland, 
Greenland and North America. 

By the time the Americas were discovered and 
conquered in the sixteenth and seventeenth century, 
agricultural Europe was already becoming over- 
populated, especially the poorer countries such as 
Spain and Portugal. Colonists were ready to cross 
the Atlantic in large numbers, and as early as the 
sixteenth century 3 million Spaniards left for Ame- 
rica. The stream of migrants has never ceased since 
and it is estimated that well over 100 million Euro- 
peans have left for the Americas, Australia, Asia 
and Africa. The rate of migration has not, however, 
been uniform, and what started as a slow trickle 
was swollen to tremendous proportions during the 
nineteenth century when population was rapidly ex- 
panding in Europe and living conditions were poor. 
Between 1821 and 1910 more than 26 million Euro- 
peans went to the U.S.A. alone. The bulk of the 
emigrants:came from different countries at different 
times (Table 1.2). At first Spain and Portugal pro- 


vided the greatest numbers; during the eighteenth 
and early nineteenth centuries British (including 
Irish), German and French migrants were most nu- 
merous; later still British, Scandinavian and Ger- 
man migrants were joined by Italians, Spaniards, 
and East Europeans such as Poles, Russians and 
Hungarians. 


TABLE 1.2 Emigration from Europe 
(% of total emigrants for selected periods, 
by countries) 


1819-55 1910-12 1920-4 


English, Scots 


and Irish 55 10 31.5 
Germans 28.8 3.2 0.8 
French 4.7 0.9 = 
Scandinavians 0.8 3.2 0.5 
Italians 0.2 18.7 24.5 
East Europeans 0.3 40.5 12.3 

Source: A.V. Perpillou, Human Geography, 


Longmans, 1966 


The British Isles has always been a major source of migrants. 
There was a decline in the early twentieth century followed 
by a rise during the Depression of the 1920s. Germans mi- 
grated mostly in the nineteenth, and East Europeans mainly 
in the early twentieth century. The French have never been 
great migrants. Italian emigration started late but continued 
throughout the early twentieth century; it is still quite large 
today. 


The most significant factor in European migra- 
tion in the nineteenth century was the improvement 
of transport. Old sailing ships had taken several 
weeks to cross the Atlantic and several months to 
reach Australia, for example, but the introduction 
of steamships made the voyage shorter and less 
dangerous as well as reducing the cost of travel, so 
that many more people were able to migrate. At 
the same time the development of railways eased 
the migrants’ passage to the European ports and 
enabled them to spread right across the American 
continent. 

Although European migration dominated the late 
nineteenth and early twentieth centuries, the im- 
provement in transportation techniques also affec- 
ted other peoples, mainly Asians. But these move- 
ments were only possible because of earlier Euro- 
pean colonization or settlement. Thus, much Chin- 
ese migration to South-East Asia was made possible 
by the need for labour on the newly established 
plantations, which could not be manned by local 
subsistence farmers. Chinese and Japanese people 
also went to Hawaii and to Latin America but in 
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TABLE 1.3 Estimated numbers of Chinese 
emigrants in selected countries circa 1950 
(by which time large-scale emigration 
had ceased) 


U.S.A. 60,000 
plus Hawaii 25,000 
Canada 12,000 
Australia 35,000 
Peru 45,000 
Brazil 20,000 
Philippines 170,000 
Indonesia 1,500,000 
Burma 200,000 
Thailand 2,000,000 
Malaysia and Singapore 2,200,000 
Indo-China 1,500,000 
Source: A.V. Perpillou, Human Geography, 


Longmans, 1966 


N.B. Present-day population of Chinese in these areas is 
now much larger due to natural increase, e.g. 
approximately 3.5 million in Malaysia and 1.5 
million in Singapore. 


smaller numbers than to South-East Asia. Indians 
also went to work on sugar plantations in Fiji, in 
Mauritius and in the West Indies, especially Trini- 
dad, and British Guiana (now Guyana). Indians too 
went to East Africa where they engaged mainly in 
trade. All these movements however have been re- 
latively small (Tables 1.3 & 1.4) and emigration 
from the still heavily overpopulated China, India 
and Japan has virtually ceased. Though the Second 


TABLE 1.4 Estimated numbers of Indian 
emigrants in selected countries circa 1950 
(by which time large-scale migration 
has ceased) 


Kenya 90,000 
Uganda 26,000 
South Africa 300,000 

of which Natal 230,000 
Guyana 180,000 
Trinidad 200,000 
Fiji 195,000 
Malaysia and Singapore 650,000 


Source: A.V. Perpillou, Human Geography, 


Longmans, 1966 


N.B. Present numbers of Indians in these countries has 
grown substantially by natural increase, except in 
East Africa where it has recently been reduced by out- 
migration of Indians, mainly to Britain and India. 
The estimated number of Indians in 1970 in Malay- 
sia is 850,000 and in Singapore 150,000, 
K 


World War caused a rise in European emigration 
it, too, had been much reduced by the mid-twenti 
century. Europe, however, still provides a steady 
trickle of people to Australia, Canada and 
U.S.A. Asian migrants now no longer move t 
developing countries but to Britain and the U.S. 
where they obtain industrial rather than agricultural 
employment, but immigration controls keep the 
numbers low. Similarly West Indians migrated in 
large numbers to Britain after the Second World 
War. This movement reached a peak in the mid 

1950s, after which immigration into Britain was 
restricted. This latest migration trend, from tropical 
countries to Britain, Canada and the U.S.A. ha 
been subject to many restrictions but it seems likely 
that if these had not been imposed it might have 
become an important feature of world migration 
patterns. 


Colonialism : 

The pattern of migration around the world is 
closely tied to the history of European colonialism. 
Not only did Europeans themselves spread all over 
the world, settling in almost every country, and al- 
most entirely peopling some of the ‘empty’ lands, 
but they also induced migrations from Asiatic and 
African countries. Colonialism was begun by the 
discoveries of the fifteenth and sixteenth centuries, 
when Portuguese, Spanish, Dutch and British sai- 
lors reached the Americas and the Far East. Such 
voyages were originally undertaken to improve 
trade. The desire to control trade routes and 
sources of supply of such commodities as spices, 
sugar and, later, of a great variety of crops and min- 
erals led to international rivalry in the eighteenth 
century. l 

Only in the nineteenth century, when the spheres. 
of influence of the various colonial powers were rel 
atively fixed, did settlement by European colonists 
come into prominence. This was assisted by the 
modernization of transport and by overpopulation 
in Europe. The American colonies were the first to 
free themselves from colonial rule. The U.S.A 
freed itself in the War of Independence of 1776 
and the Spanish and Portuguese colonies gradually 
attained independence during the nineteenth cent 
Canada became a Dominion in 1867 and Australi 
and New Zealand followed in the early twentieth 
century. Most former colonies did not, however 
gain their freedom until the mid-twentieth century 
India, Pakistan and Burma became independent if 
1948, Ghana in 1953 and then most of the Africa 
and Asian countries quickly followed suit. Onli 
Portugal among the European powers has not free 
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its large colonies in Africa and Asia. Apart from 
Rhodesia, which isin ananomalous position, Britain 
retains as colonies only a few small and scattered 
territories hitherto unable to form viable indepen- 
dent states. France and the Netherlands also have 
some island colonies and Spain has several tiny foot- 
holds on the African coast, but otherwise colonialism 
is a feature of the past. Despite the relatively short 
duration of colonial rule in many areas its impact 
has been very important. There are basically two 
kinds of ex-colonies and the effects of colonialism 
are different in each. 

In North America, Australia and New Zealand 
the colonists met strong opposition from the indige- 
nous people, which often led to fierce fighting, but 
the persistence, good organization and moreefficient 
equipment of the invaders eventually subdued the 
relatively small indigenous groups. In some cases 
European diseases, to which they had no immunity, 
helped to decimate local populations. These countries 
had many advantages for European settlement as 
they had temperate climates, fertile soils and often 
good physical conditions for farming such as exten- 
sive plains. In most there were also mineral, timber 
and other resources of value to the colonists. Under 
these conditions settlers were able to follow their 
established way of life, growing the same crops, 
establishing industries and using the most modern 
and economic means of production. Thus in these 
countries a Western society was reproduced, with a 
high standard of living and a predominantly Euro- 
pean population. 

In the south of the U.S.A. this pattern was modi- 
fied by the importation of African slaves. In this 
region the climate was hotter and different crops 
were grown. Europeans found work in the hot cli- 
mate difficult and had the financial resources to ob- 
tain slave labour. When the slaves were freed, few 
returned to Africa and thus a large proportion of 
the population in these areas is made up of their 
negro and mixed-blood descendants. The traditional 
dominance of the Europeans in these areas, how- 
ever, ensures that the way of life is basically similar 
to the ‘all-white’ regions. The colonization of Latin 
America followed a similar course in the east of the 
continent. Warlike Amerindian peoples were sub- 
_jugated and Spanish and Portuguese colonists estab- 
lished their own way of life. Their large feudal es- 
tates were like those of Spain but the labour was 
originally supplied by slaves. Smaller owner-worked 
farms were only established by later German and 
Italian immigrants to Brazil and Argentina. In the 
Andean states, however, and in central America, 
especially Mexico, there were already large settled 
populations when the colonists arrived. Here too 


the Europeans formed the landlord class dividing 
the land among themselves in large estates which 
were only broken down by the land reforms of re- 
cent years. In these countries the indigenous peo- 
ples, after a short initial struggle against the in- 
vaders, became workers on the estates, but they 
maintained their own way of life to a large extent. 
In both the North and South American countries 
negroes and indigenous peoples remain poor and 
underprivileged. 

Unlike the U.S.A., the Latin American countries 
have never been completely settled and large areas 
of forests and savannas remain sparsely peopled and 
unexploited. Thus many of them are underdeve- 
loped and have much in common with other under- 
developed former colonies in Africa and Asia. 

In many colonial territories Europeans found 
moderate or large indigenous populations and hos- 
tile or at least unfamiliar climatic and other condi- 
tions. This was so in most of Africa, in the Indian 
sub-continent, in South-East Asia and in Central 
America and the West Indies. The main object of 
the colonial powers was trade and the production 
of tropical raw materials for consumption in the 
mother countries. 

In order to pursue trade, peaceful conditions 
were essential and local rulers were persuaded or 
coerced into accepting colonial administration. As 
a result large numbers of administrative personnel 
from the colonizing country lived temporarily in 
the colonies but few wished to remain there because 
of the climate, the prevalence of disease, the already 
large population and the inability to establish a 
European way of life in alien conditions and in the 
face of local cultures. To produce the large supplies 
of tropical crops needed by industrial Europe, plan- 
tations were established. Local labour was used 
where it was available as in India, Africa and some 
parts of Central America, but elsewhere labour had 
to be supplied first by slaves and later by voluntary 
immigrants from China or India. This was the case 
in the West Indies, the Indian and Pacific Ocean 
islands and in many parts of South-East Asia. 

When the ex-colonies became independent they 
inherited both advantages and problems. There 
was usually an effective administrative framework 
backed by a communications network, better health 
and education facilities than before, and commer- 
cial agriculture with established European markets. 
On the other hand, there were still large numbers 
of subsistence agriculturalists largely untouched by 
Western civilization, few industries and inherited 
racial problems either damped down during colo- 
nial rule or caused by the immigration of foreign 
workers. 
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Where European settlement did take place in 
countries with substantial local populations, either 
the indigenous people have been subjected to white 
rule as in South Africa or Rhodesia, or the Euro- 
pean settlers have mostly left the country at the 
time of Independence. This was the case for instance 
in Kenya, where there were considerable numbers 
of white settlers in the Highlands, and in Algeria, 
where there were large numbers of French settlers. 
Such movements were caused by distrust between 
different elements of the population, because Euro- 
peans felt they might be victimized. 

Generally speaking colonialism has done more 
good than harm. Some difficulties have undoubtedly 
been caused which the newly independent nations 
would not otherwise have had to face, but without 
the development of communications, resources and 
agriculture by the colonial powers the differences 
between rich and poor nations today would be 
greater than they are at present. 


Short-term and 
short-distance migrations 


It is not only the large-scale migrations from one 
country to another and from one continent to an- 
other which are important. The geography of a 
country is often affected by movements of only 
short duration or involving only short distances. 
Such movements may be divided on the basis of 
both distance travelled and of duration of stay. 
1. TEMPORARY POPULATION MOVEMENTS 
may take place either within or between countries. 
They include the following types of movement. 
(a) Movements lasting several years. These were 
more common in the past when international immi- 
gration restrictions were less rigid. Men might move 
to another country for a few years to earn extra 
money to buy land or improve conditions at home 
by remitting their earnings to their families. Today 
the most notable example of this kind of temporary 
migration is found in South Africa, where Africans 
come from surrounding countries as well as from 
Bantu reserves within the country, to work in the 
gold mines. Many wish to remain indefinitely but 
this is illegal under apartheid laws. 

(b) Seasonal movements. These take place in many 
parts of the world, especially where there is surplus 
labour in rural areas. Labourers move to areas 
where crops are to be harvested or town-dwellers 
move into the country. Thus Thais traditionally 
came to northern Malaya to help with the rice har- 
vest, Mexicans move into California to help with 
the fruit and vegetable harvests, and workers move 
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around Europe to assist the grape harvest. Similarly 
Londoners pick hops in south-east England, and 
Midlanders help to harvest Fenland vegetable 
crops. Another traditional form of seasonal move- 
ment is transhumance with livestock. 

(c) Continuous movements. These may be related 
to a nomadic way of life, as already described, 
though nomads often move in a seasonal pattern, 
For instance pastoralists in the savanna may move 
away from the desert fringes in the dry season and 
back towards the desert when the rains come. Much 
smaller groups of people move about continuously 
as itinerant traders or may move around the country 
obtaining employment wherever possible. In Eu- 
rope the Gipsies behave in this way. Some special- 
ized workers may move continually from place to 
place to do the job which only they can do. The Irish 
‘navvies’ of eighteenth and nineteenth century Eng- 
land moved around the country in this way con- 
structing canals and later railways. 


(d) Daily movements. These are usually confined | 


to a single country though occasionally workers 


move across frontiers every day to reach their place | 


of work. This happens in Europe, e.g. between Bel- 
gium and north-eastern France, and also elsewhere, 
e.g. between Malaysia and Singapore. Such inter- 
national movements have little significance and are 
declining in most areas. Within countries, daily 
movements by commuters are large and are increas- 
ing. Broad rings of dormitory towns surround large 
cities such as London, New York, or Tokyo, and 
shop, office, transport and other workers move into 
the city centre every morning and return home 
each evening. 


1.D The rush hour in London—a result of the daily move- 
Ment of commuters who work in the city but live in 
the suburbs. Pau/ Popper Ltd. 


s 
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2. PERMANENT POPULATION MOVEMENTS 
within countries are of three basic types. 

(a) Drift to the towns. Rural depopulation, as a 
result of mechanization of agriculture or as a result 
of the attractions of town life, is the salient charac- 
teristic of internal movements all over the world. 
In both underdeveloped and advanced countries 
towns and cities offer employment opportunities, 
shopping facilities, education and entertainment 
amenities which are either not available or are more 
difficult to obtain in rural districts. Not only rural 
areas are affected by depopulation. Old or declining 
industrial areas lose population to more thriving 
areas. Thus in Britain there is a drift away from the 
north and west, where industry was traditionally es- 
tablished, towards the south-east and the Midlands, 
where employment opportunities are continually 
increasing. 

(b) Resettlement. In order to halt or control the 
drift to the cities governments resort to a variety 
of resettlement schemes. New towns at a distance 
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1. The world’s population is increasing very rapid- 

ly. 

(a) What are the main reasons for the rapid 
growth? 

(b) How can the population explosion be re- 
strained ? 

2. Is it true to say that ‘the power of population 
is indefinitely greater than the power of the earth 
to produce subsistence for man’? 

3. Describe and account for the main features of 
population distribution in the world today. 

4. How is the population structure of a country 
affected by 
(a) the standard of living, 

(b) the infant mortality rate, 


from the major urban centres may be established 
or undeveloped land may be opened up to provide 
land for farmers. For instance, Chinese farm work- 
ers are encouraged to settle in the sparsely popu- 
lated regions of Yunnan and Sinkiang in order to 
reduce pressure in eastern China. Brasilia, the new 
capital of Brazil, has been established inland to re- 
duce the population concentration on the coast (see 
also Discussion Point 2). 

(c) Movement to suburbs. Within urban areas 
themselves there is a well-established tendency for 
people to move out of the overcrowded and often 
run-down areas in the city centre to suburban areas 
where housing is better and life is more pleasant. 
Either the poorer people remain in the central areas 
or housing is entirely replaced by offices, large shops 
and public buildings, and the city centre has only 
a small resident population. This trend towards the 
creation of a distinctive central business district is 
best developed in the U.S.A. and in western Europe 
(see Chapter 2). 


(c) migration, 
(d) life expectancy rates? 

5. What are the major problems of either over- 
populated or underpopulated countries? With 
reference to any one country show how such 
problems can be overcome. 

6. With reference to any one country describe how 
human diversity can cause conflict and hinder 
economic development. 

7. What are the major reasons which prompt large- 
scale international migration? Show how these 
have affected the movement of population to 
either U.S.A. or Australia. 

8. ‘Migration alone can never solve the unbalanced 
distribution of world population’. Discuss. 
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1. What problems are encountered in providing 
satisfactory means of employment in a densely 
populated island with a rapidly growing popu- 
lation? 

2. Discuss the influence of either changing demand 
or changing techniques on employment in high- 
ly developed nations. 

3. Discuss the part played by climate in the distri- 
bution of mankind. 

4. What is meant by the Malthusian Theory of 
population? In the light of present world popu- 
lation growth and technological development, 
will Malthus’ pessimistic views of population 
expansion ever be justified ? 

5. With reference to actual examples, show the 
relevance of population study to economic 
geography. 

6. How far is it true to say that metropolitan areas 


H.S.C. QUESTIONS 


1. ‘A rapidly growing population may be an asset 
or a liability’. Discuss this statement and illus- 
trate with reference to (a) a densely populated 
rural area in the tropics, and (b) a highly ur- 
banised temperate industrial area. (1970) 

2. Discuss the factors affecting the geographical 
distribution of different racial groups in multi- 
racial societies. (1970) 

3. Outline the reasons for the migration of popu- 
lation to the towns in any one region you 
have studied and discuss the problems asso- 
ciated with migration movements (a) in the 
rural areas from which migrant originate and 
(b) in the towns to which they go. (1970) 

4. With special reference to any one country you 
have studied, discuss the problems associated 
with a rapid increase of population in (a) the 
cities, and (b) the countryside. (1971) 


POPULATION AND HUMAN DIVERSITY 
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. With reference to either China or Brazil, di 


. Assess the factors that have contributed to th 


. Write short notes on ‘wo of the following. 


. With reference to any one country you have 


. Describe, and attempt to explain, the pattern 


. With reference to any one country you ha’ 


. Either Describe and attempt to explain 


generate their own population problems? 


cribe the pattern of population distribution. 
what ways is an unbalanced distribution 4 
population as difficult a problem as overpopi 
lation or underpopulation ? 


rapid growth of population in many Asianan 
African nations in the twentieth century. 
Migration only assumed international impo 
tance during the nineteenth and early twentiet 
centuries. Why was earlier migration restricte 
and why is migration less important today? 


(a) crude birth rate, 

(b) ageing population, 
(c) the effect of wars on population structur 
(d) internal population movements. 


studied, show how the distribution of popula 
tion is related to the distribution of economit 
activity. (1972) 


of internal migration to be found in any oi 
country you have studied. (1973) 


studied, comment on the distribution and e 
nomic functions of different ethnic groups 
(1974) 


movement of population to the towns in any 
one country which you have studied. (1974) 
Or Describe what is meant by the term ‘urban 
hierarchy’. Discuss the urban hierarchy of a 
two countries which you have studied. (1974 


2 Settlement 


Introduction, 39; Rural settlement, 42; siting 
factors of rural settlements, 42; rural settlement 
patterns, 45; nucleated rural settlements, 46; 
dispersed settlements, 48; functions of rural 
settlements, 51; evolution of rural settlements, 
51; Rural resettlement, 52; Urban settlement, 
55; town sites, 55; town situations, 60; linear, 
frontier and central situations, 60, 65, 66; func- 


tions of towns, 67; administrative, 68; defen- 
sive, 68; cultural, 69; collection 70; production, 
71; transfer and distribution, 72; resorts, 74; 
residential, 74; urban morphology, 75; func- 
tional zoning, 77; Hinterlands and urban fields, 
80; urban problems, 82; town decline, 83; 
town growth, 84; solutions to urban problems, 
87; Exercises and H.S.C.-type questions, 88. 


Tue study of settlement is basic to human geog- 
raphy because the form of settlement in any partic- 
ular region reflects Man’s relationship with the en- 
vironment. Settlements have gradually grown up 
and evolved over a long period of time and by 
studying the site, pattern and arrangement of settle- 
ments we can see something of the history of Man’s 
exploitation of the surrounding land. This is true 
both in Europe, where, throughout history, each 
new innovation in agricultural techniques has had 
its effect on settlement patterns, and also in under- 
developed countries, where more recent changes 
have modified long-established settlement patterns. 
For instance, the Nuba tribesmen of Sudan tradi- 
tionally lived on fortified hilltops where farming 
land was restricted, but, now that the area is more 
stable politically, they are moving down to new 
villages on the plains. The new villages have many 
advantages: the growing of cash crops such as cot- 
ton is easier, land is less restricted and irrigation 
is possible. In other areas settlement patterns have 
been changed by an influx of immigrants who estab- 
lished distinctive towns and villages. European colo- 
nists often greatly modified traditional settlement 
patterns by bringing in styles with which they were 
familiar. Similarly, the introduction of new crops 
and new ways of life can change settlement patterns. 
Thus in Malaysia, for example, where the tradition- 
al kampong settlement was a rather loose group of 
buildings, new, more compact villages were built by 


miners in the tin areas and on newly-established 
rubber estates. 

Settlements reflect not only Man’s response to 
his environment but also the religious and social 
customs of his society. Some buildings in a town or 
village are always reserved for public use, such as 
a town or Village hall, a church, mosque or temple, 
administrative buildings or the palace of a local 
ruler. The type and number of such buildings help 
to give settlements their distinctiveness. Similarly 
in settlements where several different groups of peo- 
ple are thrown together, the town or village may 
be divided into separate ‘quarters’, each distin- 
guished by particular building styles or house 
arrangement or by different religious or other 
communal buildings. There is often a ‘European 
quarter’ in the towns of former colonies; African 
towns may have distinctive Indian sections; and 
many South-East Asian towns have large Chinese 
sections. 

In fact the almost endless variety of settlements 
can be classified in several different ways. The most 
obvious division is into towns and villages, This is 
not merely a matter of size. In some areas of dense 
population villages may be very large, e.g. in China 
villages may house several thousand people. On the 
other hand, towns may be very small, smaller than 
many villages. Thus for instance in Germany some 
small towns may only have a population of several 
hundred. The basic difference between towns and 


40 SETTLEMENT 


~ roads 
A rivers 
“Be villages 


% mile 


2.1 Nucleated villages in the Paris Basin with No scatter 
of dispersed settlements. These villages are linear in 
form. 
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2.2 Compact settlements—Malaysian New Villages. 
Compare the compact form of the New Villages with 
the scattered arrangement of traditional kampongs. 


villages is that in towns the chief occupation of the 
people is trade or industry of one kind or another 
while in villages most of the people are engaged in 
agricultural work. Some other occupations are 
found in villages such as fishing, lumbering or 
mining, but such villages can be distinguished from 
towns with similar occupations by the smaller scale 
of their operations, the lack of a commercial or 
shopping centre and by their lack of industries. 
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2.3 Compact settlements—Mevagissey, a Cornish fishing 
village, is confined in a narrow, steep-sided valley. 
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2.4. Compact settlements—centralized settlements on 
Sugar estates on St. Kitts are typical of West Indian 
Sugar estate settlements. 


Settlements can also beclassified by their pattert” 
or shape. For instance, in some areas large numbers || 
of scattered farms or homes may be spread over | 
an area to produce a dispersed pattern of settlement 
(Figs. 2.9 & 2.13). Elsewhere the people may prefer i] 
to live close together in compact or nucleated 
settlement (Fig. 2.1). In turn such nucleated settle- 
ments may be classified according to their shape 
They may be square and compact like the New Vil- 
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2.5 Star-shaped village in northern France. 
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2.6 Star-shaped village south of London. Note the modi- 
fication of the original shape by the addition of 
housing estates to the east and west of the main 
village. 


lages of Malaysia (Figs. 2.2, 2.3 & 2.4), or star- 
shaped, with houses spreading out in several direc- 
tions (Figs. 2.5 & 2.6). This pattern is common to 
both villages and towns and is caused by new deve- 
lopment spreading out along the major roads. An- 
other very common form of settlement is linear set- 
tlement, where houses are arranged along either 
side of a road, along a riverbank or levee, along 
the edge of a valley above flood level or along the 
coast (Figs. 2.7 & 2.8). 
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2.7 Linear settlements—Goviller, Lorraine, where farms 
line the main street. Many of the farms are backed by 
garden plots. 
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2.8 Linear settlements—Malaysian kampongs, where 
houses are surrounded by gardens and orchards and 
are spread out along roads or canals. 


Another way of classifying settlements is by their 
site and by their position or situation. Few settle- 
ments have grown up at random and the site on 
which people choose to build their town or village 
always has some particular advantages. 

Site refers to the actual piece of ground on which 
the settlement is built. Situation or position refers 
to the location of the village or town in relation to 
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surrounding areas. Thus a village may be sited on 
a river bank above flood level. Such a site will be 
convenient because although water is always avail- 
able the village will not be subject to inundation. 
This site may also have a favourable situation if the 
river is navigable and can be used for transport to 
neighbouring towns and if the land in the vicinity 
is fertile and easily reached from the village. On a 
larger scale, a town may be sited at a particular 
point on a river where it is easy to build a bridge. 
This bridging-point site will have a favourable posi- 
tion or situation if it is a place where a number of 
routes converge or where it can draw supplies of a 
variety of materials from the surrounding area and 
thus establish industries. Settlements situated in the 
centre of fertile agricultural areas may grow into 
market towns. Towns situated at the borders of 
two contrasting areas such as mountain and plain 
may draw different resources from each region and 
thus be a centre of trade (see p. 65). 

The size and pattern of settlements are often rela- 
ted to their sites and situations. Thus island settle- 
ments are often compact because the room for ex- 
pansion is limited, while riverside settlements are 
often linear because this enables everyone’s house 
to front the water. 

In turn the site and situation of settlements are 
often determined by their functions. It is obvious 
that villages, whose function is to house and serve 
agricultural workers, will grow up in fertile agri- 
cultural areas but will not be built in areas with 
little farming potential. Towns may grow up for 
several purposes, some of which are more closely 
related to factors of site while others are related to 
factors of situation, e.g. mining towns are sited near 
mineral resources and fishing ports must be sited 


by sheltered anchorages, whereas industrial town 
may be situated at nodal points where all the ray 
materials for their manufactures can be obtained, 
rather than where only coal, for example, is present, 
The major functions of towns are trade, transport, 
resource extraction, industrial production, defence, 
administration, culture and recreation, In many 
cases a town may have more than one major func 
tion and it is then said to be diversified in function, 

Towns and villages may change their functions 
in the course of time and this may mean that the 
present function of a town is unrelated to its origi 
nal site. Many towns for instance were sited on 
easily defended hilltops or islands but now that 
defence is no longer of paramount importance they 
may have become administrative or industrial 
towns. The restricted site is unrelated to the new 
function and may be a positive disadvantage, hin- 
dering communications and causing traffic con 
gestion. 

In the study of settlements it is important to take 
all the aspects of size, shape, pattern, site, situation 
and function into consideration because they are 
closely dependent one upon the other. This makes 
the classification of settlements difficult but there 
is one fairly clear-cut division, that between rural 
and urban settlements. They differ in function for 
rural settlements are concerned mainly with one 
activity, usually agriculture, while towns have 4 
number of occupations, usually including trade. Be- 
cause of their different purposes they also differ in 
their relationship with the environment, and the 
most important factors of site and situation are 
rather different for villages and towns. It is there- 
fore most convenient to treat rural and urban settle- 
ment separately. 


RURAL SETTLEMENT 


In rural settlements the most basic siting factors 
can be seen clearly at work. This is because perma- 
nent villages, like the semi-permanent settlements 
of shifting cultivators or nomads, or the temporary 
camps of hunters and gatherers, from which they 
evolved, have the same basic requirements of food, 
water, shelter and protection. As Man has deve- 
loped more and more sophisticated techniques of 
obtaining a living, he has been able to depend more 
and more on a single place to provide his liveli- 
hood, but the basic requirements must be present. 
If these needs are provided, other factors such as 


planning can come into play and affect the siting 
of settlements. 


Siting factors of 
rural settlements 


1. WATER SUPPLY. Water is the most neces 
sary of human needs and examples of settlements 
which are not located near water are very rare in- 
deed. They are mostly very recent settlements t0 
which water can be supplied by modern means such 
as pipelines and where other factors such as rich 
mineral resources make this an economic possibil- 
ity. Ancient settlements which had, for reasons 0 
defence, to be located on hills or at some distance 
from water are often characterized by the presence 
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of deep wells, dams and dew-ponds for the collec- 
tion of water. Usually, however, settlements were 
founded near rivers, lakes, and springs where water 
could be easily obtained. Sometimes the need for 
water drove people to settle in otherwise disadvan- 
tageous sites such as islands surrounded by swamps 
or on low-lying river banks. Such sites are often 
restricted in area or are liable to flood. Most water- 
based or wet-point settlements have many advan- 
tages. Besides providing water for drinking, cook- 
ing and washing, rivers and lakes can be used to 
irrigate farming land. Water contains fish which can 
be caught to supplement the diet, navigable rivers 
and lakes can be used for transport, and defence is 
also facilitated if a village is surrounded by water. 
Springs and wells allow settlements to survive in 
areas where few rivers flow such as deserts or ex- 
tensive limestone areas. Water often issues from the 


2.9 Settlement in the Vale of Pickering, Yorkshire, Eng- 
land. This sketch map illustrates several features of 
rural settlement. (a) Spring-line villages at the base 
of limestone hills. These villages are nucleated and 
are both wet-point and dry-point sites. (b) Later 
scattered settlement on the uplands and on the 
formerly marshy lowlands. (c) The parish boundaries 
enclose a variety of types of land. (d) Parish bounda- 
ries follow the old course of the river so that it is clear 
that drainage and river-straightening post-date the 
original settlement of the area. 
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base of a limestone layer at a series of springs and 
villages sited by such springs are known as spring- 
line settlements (Fig. 2.9). 

2. LAND. Farmers will not choose to settle at 
points where the land is unsuitable for their tradi- 
tional crops. Thus the founders of villages in Europe 
avoided swampy, low-lying land and settled first in 
the areas of rolling country. On the other hand, 
when the Mongoloid peoples entered South-East 
Asia (Chapter 1) and began to settle they chose the 
low-lying river valleys and coastal plains which were 
suited to wet rice cultivation. Not only must the 
land suit the crops of settlers but also it must be 
suited to their tools and equipment. Early farmers 
in Europe could not turn the heavy clayey soil of 
the valleys with their simple ploughs so they built 
their villages on the uplands where the soil was 
lighter and more easily worked. It is also important 
to remember that most original village settlements 
were almost self-sufficient, though many are no 
longer so, and thus they would chose a site from 
which they had access to a variety of types of land 
including pasture, arable land and woodland. It is 
common for villages to enclose within their bounda- 
ries such a variety of land (Fig. 2.9). 

3. DRY LAND. If water and land were available, 
the site chosen for the building of a village was 
usually one where the land was dry and not subject 
to frequent flooding. This was an elementary pre- 
caution to prevent damage to houses and loss of 
life. Thus, wherever settlement has taken place near 
rivers or in low-lying areas, people have sought out 
dry-points. These may be on the outside of river 
bends rather than on the lower inner sides of 
meanders; on river terraces or on levees, e.g. along 
the levees of the lower Mississippi there is a contin- 
uous line of settlements; at the side of valleys above 
the flood plain; on islands in marshes and lakes; 
or even on man-made mounds (terpen), e.g. in the 
Netherlands. Another way of overcoming problems 
of flooding is to build houses on piles or stilts. This 
is common in lakeside and coastal villages in Africa 
and Asia. In Malaysia and Indonesia a large pro- 
portion of the houses are built on stilts, both as a 
protection against flood and against insect and ani- 
mal pests. Building houses on stilts in tropical coun- 
tries has an added advantage in that it helps to 
keep them cool by allowing the air to circulate be- 
neath them. 

4. SHELTER. The availability of building mate- 
rials, either wood or stone, near a settlement is an- 
other great advantage. When most villages were 
first established they were built in forest clearings 
and wood was plentiful. But wood and stone are not 
the only important building materials. In loess areas 
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2.10 Swiss villages of the Engadine sited on the south- 
facing side of the valley and taking advantage of 
limited lowland areas on deltas built into ribbon lakes. 


such as northern China, for example, cave dwellings 
are excavated in the soft earth. In regions with few 
trees, e.g. in the African savannas, the chief building 
material is the earth itself, often made into mud- 
bricks. In the polar regions ice-blocks are used to 
construct the typical igloos of the Eskimos. 

Another aspect of shelter is the choice of sites 
favoured by climatic conditions, In mountain areas 
people often choose sunny south-facing slopes (Fig. 
2.10), (in the northern hemisphere) or north-facing 
slopes (in the southern hemisphere) as the site of 
their villages because this side of the valley will be 
warmer. People usually avoid wind-swept heights, 
frost hollows and areas prone to damp unhealthy 
mists. Where winds are strong in open country they 
often have to protect their houses with windbreaks 
of trees. Coastal villages are often sited on sheltered 
bays or lagoons. 

Another important factor is health. People do not 
choose to settle in disease-prone areas. For exam- 
ple the low-lying areas of Italy, which were malarial, 
were not settled until malaria had been brought 
under control. When this had happened a series of 
new settlements was established, e.g. in the Plain of 
Latium to the west of Rome. In Ceylon, too, the 
Dry Zone was long avoided by settlers because of 
the prevalence of malaria. 

5. DEFENCE. Most villages were created in the 
distant past when political instability, the hostility 
of neighbouring groups and other causes of in- 
Security made a defensive site a great advantage. For 


2.A Acompact Japanese fishing village sited ona shelter 
ed inlet. /nternational Society for Educational Infot 
mation Tokyo, Inc. 


this reason many villages were built on defensible 
hills, islands or promontories. In Nigeria for it 
Stance the upstanding inselbergs formed good defer 
Sive positions and were often used as settlement 
sites. Many villages, though not actually built on 
hills were located at their foot (Fig. 2.11) so that in 
times of trouble the people could retreat into th 
fortified heights. In many areas villages were als) 
built near monasteries or the castles of powerful 
nobles, which offered some form of protection it 
times of unrest. 
6. PLANNED SETTLEMENTS. Sites for settle 
ments may not be spontaneously chosen by tht 
villagers themselves and this is often the case with 
planned settlements in hitherto uninhabited areas 
Providing that water, food and shelter can be ob: 
tained planners can arrange new settlements in 4 
variety of patterns. : A 
New villages have been created and old villa l 
replanned from the earliest times by landlords, cog 
querors or governments who wished to impo% 
greater order on their possessions or to streamlin 
agricultural production. Planning is mostly assoi 
ated, however, with recent expansion into unset 
land. New villages have been created in- ne 
drained land, e.g. in southern Spain and in ne 
cleared forest areas, e.g. in Malaysia, and such 
tlements often follow the traditional patterns of 
tlement in surrounding areas. Sometimes, howe 
the arrangement of new settlement is almost in 
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2.11 Defensively sited hill-foot villages in Nigeria, north 
of Lagos. Notice that these villages are wet-point 
sites, but are sited away from the main river which 
may be liable to flood. 


pendent of the natural features and does not resem- 
ble established villages. The influence of this kind 
of settlement planning can be seen in the central 
and western U.S.A. and Canada where a grid-iron 
pattern was rigidly applied (see p. 49). 


Rural settlement 
patterns 


The distribution and pattern of rural settlements 
can be approached in two ways. Firstly we can 
examine the size of settlements in relation to the 
environment and secondly we can study the pattern 
and shape of the settlements. 

Rural settlements are of three sizes; the isolated 
building or group of buildings, housing one family 
and perhaps a number of farm workers; the hamlet 
of a few buildings, some of which may be farms or 
houses; and the village, which may have only a few 
houses or several hundreds depending on the condi- 
tions in the area. 

Isolated settlements are usually farms built at a 
distance from other settlements because the farmer 
wishes to live on his own land, rather than live in 
a distant village and travel to his farm every day. 
Alternatively the farm may be so far from the next 
settlement that such travel would be impossible. 
This is often the case with ranches in western U.S.A. 


or Canada or with Australian sheep or cattle 
stations. 

Hamlets are also found in the rather remote areas 
where the population is sparse, such as the Pennines 
of northern England. They consist of only one or 
two farms or houses and perhaps a church or shop 
or post office which serves not only the hamlet it- 
self but also the outlying farms and houses. 

In most countries however the village is the typi- 
cal form of rural settlement. Apart from houses and 
farms it usually contains public buildings like a 
church or temple, a village hall, perhaps one or two 
shops and a post office. The size of the village is 
determined by a number of factors. 

1. The absolute size of the population will natu- 
rally affect the size of the village. In areas of dense 
population, or areas where families tend to be large 
the villages may each house several thousand peo- 
ple and will cover a fairly large area. In sparsely or 
moderately populated areas, however, villages will 
contain fewer people and fewer houses. 

2. The number of people in villages is governed 
to a great extent by the ability of the land to support 
population. When the limit is reached part of the 
population will have to move away to new areas to 
create new villages and clear new land, or will move 
to towns to obtain work. Thus there is an optimum 
size for villages in any particular area. 

3. The size of the village may be determined by 
a preconceived plan. For instance new villages cre- 
ated on Federal Land Development Schemes in 
Malaysia are expected to house a certain popula- 
tion, necessary for the working of rubber or oil- 
palm plantings in the area. 

4, The size of a village may be affected by its 
stage of development or by changes in population - 
due to outside influences. If a village is newly-estab- 
lished it may be smaller than the average size of 
villages in the region, but this may only be a tempo- 
rary phase. Changes in population can cause vil- 
lages to grow or decline. As a result of poverty or 
due to agricultural changes rural depopulation may 
take place. On the other hand if a village is near a 
town it may attract extra non-farming population 
and thus expand. 

So far the size of villages has been considered in 
terms of the number of buildings and the size of 
the population. The areal dimensions of villages 
containing a similar number of people may how- 
ever differ according to the traditional shape and 
distribution of the village buildings. If, for instance, 
each house is surrounded by its own plot of garden 
land, as in a Malay kampong, the village may 
spread over a fairly large area. On the other hand, 
the settlement may be very compact like the Iban 
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longhouses of East Malaysia, where the whole vil- 
lage lives in one or two long buildings in which 
each family has a separate compartment. Most Af- 
rican and European villages are clusters of buildings 
at the centre of the cultivated land but in North 
America, for instance, isolated farms are more 
common. 

The size of the village may also be determined 
by physical factors of site; a village may be pre- 
vented from growing in a given direction by an ob- 
stacle such as a hill or swamp. Island or hill-top 
villages are restricted in all directions and are thus 
often compact and small in area. 

The most marked differences in settlement pat- 
terns are those between dispersed and nucleated 
settlements. Almost everywhere in the world nucle- 
ated settlement is more common than dispersed. 
There are several reasons for this. In the first place 
men tend to dislike solitude and thus gather to- 
gether for company. Often people in a village share 
tools or other equipment and in some cases work 
the land in common so that it is most convenient 
to live together in close proximity. The need for 
defence against animals or people also encourages 
nucleated settlements for such dangers are more 
easily withstood by groups than by single families. 
Finally, many villages were established where forest 
or other vegetation had to be cleared. Such clear- 
ings were originally small and the village had to be 
compact. As more and more land was cleared, 
however, the village would not have grown in pro- 
portion but would have remained relatively small 
in area. Thus men have built compact villages from 
the earliest times. 

Dispersed settlement, however, is almost always 
of relatively recent date. The dispersed pattern of 
the Prairie settlements of North America is a clear 
example, being established only during the nine- 
teenth and early twentieth centuries. Elsewhere, as 
in Europe, some dispersed settlements are of long 
standing but even these grew up long after the ori- 
ginal village settlements were established. New tech- 
niques have made hitherto unusable areas produc- 
tive, and improved transport and communications 
mean that the people who live in scattered settle- 
ments are not cut off from other human contact as 
they would have been in an earlier period. Thus dis- 
persed settlement has been more common in mo- 
dern times but it has never succeeded in replacing 
or improving on nucleated settlement. Even where 
it has been practised most widely, in North Ame- 
rica, there is now a tendency for people from out- 
lying farms to move into neighbouring small towns 
to take advantage of the human company they pro- 
vide as well as the modern facilities and shops. 


Nucleated rural 
settlements 


Nucleated villages may take many forms, g 
these are governed bya number of factors includi 
the original site of the village, the historical 
social factors of its evolution and the metho 
farming practised. 

1. LIMITATIONS OF SITE. Siting factors 
govern the form or shape of the village. For instan 
if it is sited in a valley with rather steep sides i 
tend to be linear and spread along the valley fi 
There are many examples of such elongated vil 
in mountain areas all over the world, e.g. in 
French and Swiss Alps, in South Wales and in tt 
Rhine Gorge. Levee settlements are also linea 
following the elevated land parallel to the river. | 
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the other hand settlements based on islands or hil 
tops are often square or circular in form becau 
of the limitations of the site, e.g. the hilltop vill g 
of Italy. In desert areas the size and shape of 
settlement will be governed by the area that 
by reached by water from the oasis; beyond 
limit the desert will be practically uninhabi | 
Where there are no restrictions of site the shape an 
size of the village may be governed by other factors 
2. FARMING ORGANIZATION AND LANI 
TENURE. The methods of farming employed i 
an area may affect the settlement pattern, and thi 
traditional system of land tenure in an area is evé 
more important. Many nucleated villages were bi 
in the centre of the village lands, especially whe 
the fields were farmed communally as they were i 
Medieval Europe, or when individual farme T 
owned widely scattered plots of land as is still th 
case in many parts of France today. It was ñol 
practicable for a farmer to live on his scattere 
holding so all the landowners congregated at a cen 
tral point from which they could reach all thet 
plots. The land was divided in this way so that 
peasant had a fair share of good and poor lan 

Such a system was not related to any partic 
village shape. In some cases the village would 
Square and compact, elsewhere it might be cross- 01 
star-shaped with houses arranged along severa 
roads leading from the village centre to the field i 
Often however the village would be linear in form 
because in addition to his distant plots each farmé 
would own a garden plot stretching back from fi 
house. In order to give every household a simila 
sized garden the logical arrangement of the villag 
would be linear. This pattern is found all over pu 
rope. The villages of Lorraine, France, are notabl 
for their linear pattern (Fig. 2.7). In England sue 
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linear villages are often arranged on either side of 
a village green, which was once common pasture 
land. Similar patterns of settlement are found in 
South-East Asia, where the villages are separate 
from the often low lying or inundated padi fields. 
In Malaysia, for example, settlements are often 
linear, stretching for miles along road-, river- or 
canal-sides (Fig. 2.8). 

Ownership of land in large estates or in small- 
holdings may also affect village arrangement. On 
large coffee, tea, rubber, sugar or oil-palm estates 
centrally situated settlements allow workers to 
reach all parts of the estate fairly easily (Fig. 2.4). 
On the other hand, where each farmer owns a small 
plot of land and builds his home on it the village 
may spread over a wide area. Such settlement is 
found in many tropical countries where cash crop 
smallholdings for cocoa or rubber produce a loose 
village arrangement. The break-up of large estates 
in Kenya’s White Highlands and in Ceylon has led 
to a similar dispersion from old centralized villages 
in some areas. 

Different types of land tenure may produce dif- 
ferent settlement types within a small area. For 
instance in areas where transhumance is practised 
the valley villages are compact in form and the land 
is divided into individually-owned fields. The 
houses which the people from these villages inhabit 
when they go up to the summer pastures on the 
mountains may, however, be scattered almost 
haphazardly, because the land on the mountains is 
communally owned and there are no restrictions 
on where houses may be built. 

In some cases the shape and arrangement of the 
village is imposed on the people by a planning 
authority or by an elected body. An interesting 
example of this is the organization of Aymara vil- 
lages in the Andes. A rigid social system in which 
the land is communally owned and allocated to 
individuals by the village elders ensures that the vil- 
lage is compact. Moreover the same system con- 
trols the internal organization of the villages. The 
Aymara belong to a number of different ‘clans’ and 
if two clans live in the same village the pattern of 
streets is so arranged to keep them separate except 
in a central square around which the main public 
buildings such as a church and post office are 
located. Each clan owns a portion of the surround- 
ing farming land which it divides among its mem- 
bers. This village organization has a very long tra- 
dition for the same pattern was observed in Inca 
settlements of the fifteenth and sixteenth centuries. 

In many areas restrictions are placed on the use 
of certain areas of land by tribal taboos or because 
certain areas have religious significance, and this 


sometimes affects the shape or arrangement of set- 
tlements. In modern times planning authorities may 
lay out new villages in advance for settlers to move 
into as was done in the Volta River scheme when 
old settlements were flooded and new villages and 
townships were built. In many areas such as in 
Britain, planning authorities must give permission 
for the construction of any additional buildings and 
can in this way limit village size or direct growth 
to certain areas, thus affecting village patterns. 

3. DATE OF DEVELOPMENT. In many areas 
which have a basically nucleated village pattern 
there may be variations in shape between the vari- 
ous villages. For instance, large square or star- 
shaped villages may be interspersed with smaller 
linear settlements. Such a pattern might arise if the 
large villages were the original settlements in an 
area and the smaller ones were established at a later 
date as a result of overpopulation in the main vil- 
lages or because of the newly-won ability to use 
hitherto useless land. The new settlements might 
have been built along existing roads and would thus 
have assumed a linear form. In England such new 
villages often used the name of the ‘mother settle- 
ment’ and pairs of names such as Great Missenden 
and Little Missenden, Upham and Lower Upham 
are often found (Fig. 2.12). 

4. CHANGES IN PATTERN WITH TIME. The 
present-day shape or size of many villages may be 
different from their original pattern. This can be 
caused by several factors. Changes in agricultural 
techniques may mean that fewer people are needed 
on the land so that villages dwindle in size or com- 
pletely disappear. Many English villages disappeared 
in this way when previously common fields were 
enclosed in the sixteenth century. Eighteenth cen- 
tury enclosure had less drastic effects but many vil- 
lages were reduced in size. In Ireland, massive emi- 
gration during the nineteenth century also reduced 
the rural population but as this was a relatively re- 
cent change ruins of many houses and farms still 
remain and have not yet entirely disappeared. 

On the other hand, villages may grow in both 
population and area. This is very common where 
city-dwellers like to have a week-end retreat in the 
country or move to country districts when they 
retire. Southern England and northern France have 
many overgrown villages of this type. This pheno- 
menon is by no means restricted to the advanced 
countries, however, and wealthy people in most 
countries have similar country houses, In Iran for 
instance many highland villages have grown in this 
way and receive a seasonal influx of well-to-do fami- 
lies from the plains who move up to their cooler 
and more pleasant country dwellings in the summer. 
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2.12 Settlement in part of Essex, England. This sketch 
map illustrates paired village names arising from a 
gradual spread of settlement into clearings in the 

original forests, though some of the dispersion may 
be due to enclosure at a later date. Great Bentley is 
typical of villages built around a village green; the 
green is now crossed by roads. Between the nucleat- 
ed settlements is a scatter of dispersed farms. 


Such additions of population often change the 
shape of villages. Settlements which were once 
square and compact, may extend along roads in all 
directions to produce a star shape, or may extend 
in one direction to produce a linear settlement. Al- 
ternatively, new houses may be built in an irregular 
scatter all round the original nucleus or they may 
be built in an entirely new housing estate adjoining 
the original settlement and changing its shape 
(Fig. 2.6). 

Changes in shape may not be simply additions to 
or subtractions from the original village. They may 
result from a complete rebuilding of the village. 
This may be necessary for defensive purposes, as 
for instance when many loosely grouped Malaysian 
villages were rebuilt as New Villages in a compact 
form, surrounded by wire fences, during the Emer- 
gency to guard against Communist terrorists (Fig. 
2.2). On the other hand the rebuilding of a village 
after a disaster such as a fire, flood or earthquake 
may result in a spreading of the buildings if the old 
settlement was overcrowded, or once haphazard 
streets may be straightened and reorganized. 


Dispersed settlements 


Man usually has an instinctive preference for a 
close-knit community in which he can find com- 


pany and safety, but sometimes other demands ty, 
come stronger and dictate a dispersed settlement 
pattern. Such a pattern is usually found in areg 
where it is essential or at least desirable that the 
farmer should live on his own land rather than ij 
a distant village centre. This is often true in high 
land areas where livestock rearing is the main ocou 
pation, and is common where farm sizes are | 
and population is rather sparse and scattered, eg, 
in underpopulated areas such as in central Ausi 
lia, northern Canada or western U.S.A. Such a 
often have difficulties of climate or land quali 
which means that farms must be large. Some a 
of scattered settlement, however, have rich fa 
land and a good climate; here the scattered patte 
is explained by historical or social factors. 

The settlement of North America shows a grad 
ual change from a traditional nucleated pattern of 
settlement to a dispersed pattern, and each phase 
is geared to the historical and social factors which 
were operating during the period. | 

The earliest, seventeenth century, settlements on 
the Atlantic seaboard of New England and the 
Southern states followed traditional patterns of Eu 
ropean rural settlement. There were several reasons 
for this. Firstly, the land, with its mountains and 
forests, was similar to that of Europe. The first 
settlements were made in forest clearings and along 
the coast. Secondly, the need for defence against 
the hostile Red Indians also dictated a nucleated 
pattern of settlement. Thirdly, many of the earliest 
settlers belonged to distinctive religious groups and 
wished to keep together to pursue their religious 
practices. As more and more land was cleared and 
the need for protection against the Indians dimin- 
ished, more dispersed farmsteads were established 
around the villages but the original nucleated pat 
tern remained. 

The period of exploration and expansion along 
the major rivers such as the St. Lawrence, Ohio and 
Mississippi was marked by a different settlement 
pattern. The new settlers kept their access to the 
rivers, which for a long time remained the majo 
routeways, but cleared land extending back from 
the river. In this way a pattern was built up of long 
parallel strips of land at right angles to the rivet, 
and in each strip was built the home of the settlet. 
This led to a linear pattern of settlement along tht 
riverside but the pattern was rather loose, depen 
ing on the width of the farmer’s strip. This patter 
is found in other newly settled countries outside 
North America. For example some parts of Guyatl# 
were settled in this way, with strips about half # 
mile (1 km) wide and 8 or 10 miles (12 or 16 ka) 
long. | 
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2.B Changes in economic conditions can lead to the abandonment of settlements such as this old camp in Alaska, 
once frequented by miners and travellers. Pau/ Popper Ltd. 


During the later stages of settlement in the nine- 
teenth century people began to settle farther west 
in the empty Prairie lands. Here there was no forest 
to clear so settlements could be established singly, 
especially as the worst of the Red Indian resistance 
had already been overcome. The empty western 
lands were owned by the U.S.A. and Canadian 
governments and as settlers poured in from Europe, 
almost all wanting land of their own, a way had 
to be devised for the fair distribution of land among 
the farmers. 

For this purpose the land was divided by a grid 
into townships and sections. Sections were in turn 
often sub-divided into half and quarter sections 
where the land was rich and a small area could 
support a family, but as settlers moved further west 
and found the land and climate were less favourable 
larger areas were assigned. As a result of this settle- 
ment policy much of the U.S.A. and Canada, west 
of the Appalachians, is divided into regular rec- 
tangles almost irrespective of the lie of the land. 
Roads follow the divisions between sections and 
are thus usually straight, running either east-west 
or north-south. 

Under the Homestead Act the land could be 
claimed by the farmer who lived and worked on the 
land. Thus houses and farms were built in each indi- 


vidual plot, and aré scattered more or less evenly 
over the land (Fig. 2.13). Public buildings such as 
churches and schools are not grouped together in 
the centre of villages but are spread out almost as 
much as the settlement itself. There are thus no 
villages and the next size of settlement is the small 
town to which rural people look for essential sup- 
plies and services. 

This very dispersed settlement pattern has per- 
sisted until the present time but some changes are 
now taking place. It is now no longer necessary for 
the farmer to occupy his own land continuously 
and in some parts of the U.S.A. and Canada people 
are moving to the small towns and only temporarily 
occupying their farms. This is due mostly to prob- 
lems of isolation, for men’s basic need for society 
is now reasserting itself over the earlier, more press- 
ing, need for land. Thus though a village pattern 
can now never be established in such areas, a pattern 
of small towns and fewer isolated farms is in some 
places emerging instead of the old even scatter of 
farms. 

Dispersed settlement is not restricted to the ‘new’ 
lands of the Americas, Australia and New Zealand, 
though it is probably true to say that it is rarer in 
Asia and Africa than in Europe. In some parts of 
Africa, notably in the south and east of the conti- 
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nent, settlement by Europeans on large farms and 
ranches has created some dispersed settlement, but 
the typical form of rural settlement remains the 
village. There is a tendency towards some dispersion 
in areas where smallholdings for cash crops have 
been established or where old European estates 
have been broken up. 

In Europe the establishment of dispersed settle- 
ments came much later than village development 
and was caused by two factors. The first of these 
was enclosure, i.e. the fencing of land by individuals 
into separate farms instead of the old common 
fields. In England great periods of enclosure took 
place in the sixteenth and in the eighteenth centu- 
ries. In Scandinavia and France most enclosures 
took place in the eighteenth century but in France 
the change was halted by the French Revolution. 
The revolutionaries believed that each peasant 
should have his own land and prevented the acqui- 
sition of large consolidated farms by a few land 
owners. 


The decline of the common field system and į 
replacement by enclosed farms had two main effe 
on rural settlement. In the first place many fa 
workers left the countryside because they no lon 7 
had a right to farm common land, and rural poj 
lation decreased. Many villages became smaller; I 
some were completely abandoned. Secondly, whe} 
it was no longer necessary for farmers to be able 
reach a number fo scattered plots easily, and cor 
solidated farms were formed, it was often easier fi 
the farmer to build his home on his own land ral 
than in the village. Thus the original village wa 
surrounded by a series of outlying farms. Thes 
farms were, however, not cut off from village lif 
and still looked to the village church, shop and nil 
for essential spiritual and material support. 
village was therefore never eliminated, even wher 
the dispersion of settlement was greatest. 

The second reason for dispersion of settlemen 
was overpopulation. If part of the population lef 
a village to found a new settlement they oftet 


2.13 Evenly dispersed rural settlement in the U.S.A., based on the grid-iron system of sections and townships. School 
and churches are just as scattered as the farms. (After a map in W.R. Mead and E.H. Brown, The United State 


and Canada, Hutchinson, 1962.) 
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founded dispersed settlements rather than new vil- 
lages. Similarly, when people moved into hitherto 
marshy land, or moved into marginal upland farms 
they usually built isolated farms rather than nu- 
cleated settlements. This was partly due to the grad- 
ual way in which such areas were opened up and 
partly due to the need for a larger farm size on 
poorer land. 

In some parts of Europe, however, dispersed set- 
tlement is not of relatively recent date but is the 
traditional pattern of settlement, e.g. in the many 
upland districts such as northern Scotland. 


Functions of rural 
settlements 


The functions of most rural settlements are agri- 
cultural. The isolated settlements are usually farms 
while the main functions of villages are to house 
the rural population. In addition, however, the vil- 
lage or hamlet has other functions. It is often a 
minor shopping centre, with one or two shops and 
perhaps a post office and it is also a social centre. 
Its church, mosque or temple is a religious focus 
and other social activities such as clubs are often 
based on villages. Many villages also have some 
administrative functions though these are usually 
on a minor scale. Elected village councils or here- 
ditary leaders in the area sometimes have a degree 
of power over village activities, while in many areas 
the villagers must act as a body to decide when 
certain crops should be planted or harvested or 
when irrigation water should be released into the 
fields. 

Not all villages are based on agriculture. The 
largest group of non-agricultural villages are fishing 
villages. These are sited on rivers, lakes or coasts 
and the people look to the water rather than the 
land to provide their livelihood. The main occupa- 
tion is of course fishing, but this may be combined 
with some agricultural activity. In some parts of 
the world mining villages exist, but these were more 
common in the past in areas such as northern Eng- 
land and southern Belgium, when small-scale min- 
ing for coal or other minerals was economic. Nowa- 
days mining is usually an urban activity. Lumber- 
ing, too, can sometimes give rise to village settle- 
ment, but the kind of lumbering camp which is only 
occupied while felling is going on and then aban- 
doned in favour of a new camp, is not a true village. 
Where lumbering is on a large scale and timber in- 
dustries develop, urban rather than rural settle- 
ments are more usual. 

Fishing, mining or lumbering villages are like 


agricultural settlements in having a few shops and 
some small-scale administrative functions, but they 
differ from towns, as do all villages, in the relatively 
narrow range of their activities and their lack of 
commercial and industrial development. 


Evolution of rural 
settlements 


Rural settlements change through time both in 
pattern and in function. It is clear from the fore- 
going discussion of nucleated and dispersed settle- 
ments that not only can the shape of villages change 
but the whole pattern can change from nucleated 
to dispersed or dispersed to nucleated in certain 
circumstances. Such changes are still going on in 
many areas, partly because of new developments in 
agriculture, such as the use of machinery, which 
often cause changes in the pattern of land tenure 
and of settlement. Forinstance in the U.S.A. the use 
of machinery in the Mid-West has made some of 
the original half-section or even section-sized farms 
uneconomic to run and many former farmers are 
selling their land to neighbours and moving to the 
towns. This, together with the desire for society, 
which is also causing some people to move from 
isolated settlements, is gradually changing the set- 
tlement pattern in the area from one of even dis- 
persion to a much looser pattern of rural settlement 
interspersed with small towns. In the U.S.S.R., too, 
where large collective or state farms employ large 
numbers of workers, the people tend to live not in 
traditional villages but in large villages with many 
urban characteristics or even in small towns. Chan- 
ges are also taking place in some European moun- 
tain areas where transhumance is practised. While 
the villages in the valleys retain their traditional 
character, and sometimes grow as a result of new 
functions connected with the tourist industry, the 
settlements on the alps and saeters are sometimes 
being abandoned because fewer people work on the 
land and thus there are not sufficient farm labourers 
to take the cattle or sheep to the mountains in the 
summer. 

On the other hand, rural reforms in many parts 
of the world, e.g. in Mexico, on the Bolivian alti- 
plano, in the White Highlands of Kenya and in 
Iran are leading to the break-up of large estates into 
smallholdings, and this often leads to a dispersion 
of settlement as new farmers take possession of the 
land. 

In many regions very rapid changes in rural set- 
tlement are taking place as a result of large-scale 
projects such as the damming of lakes for H.E.P. 
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generation, or for irrigation purposes. Villages are 
often drowned and have to be re-established else- 
where. For instance the Volta River scheme in 
Ghana meant that about 89,000 people had to be 
housed in new townships and villages. In other 
underdeveloped countries hitherto unsettled areas 
are being opened up by forest clearance or the pro- 
vision of water for irrigation. In such areas the cost 


In most countries the pattern of rural settlement 
that we see today is the result of a series of ad- 
justments to the environment which have been 
going on for centuries. In some countries, how- 
ever, either as part of a land reform scheme or 
because the pressure of population in the exist- 
ing settled areas is becoming too great, new vil- 
lages and rural settlements are being established 
today. Some of these may grow up sponta- 
neously because migrants or squatters settle 
on hitherto unused land, or they may be the 
result of government policy and be carefully 
planned. The planning of settlement in new 
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2.C F.L.D.A. scheme at Sungei Dusun, Selangor. Picture shows some of the settlers’ houses in the scheme. 


of the development and provision of roads, wa 
supplies and social services, such as schools 

clinics, is so high that it is much more economi 
resettle people in villages than in dispersed fa 
Moreover it is in line with the traditional way 
life of the people. Development schemes of this ty 
are found in such countries as Philippines, East ar 


areas was fairly common in the past, too, but 
the planning involved was usually to ensure 
an equitable distribution of land. Today when 
a new village is planned many related facilities, 
such as roads, electricity, schools and clinics, 
as well as land for the farmers, have to be | 
provided. More is known, too, of soils and 
other natural conditions and this makes planning 
of modern villages both more complex and more | 
costly than it was in the past. al 

In view of the high cost of opening up new 
land in this way, we should consider whether 
this is really the best way of coping with the prob- 
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lem of pressure on land. What are the advan- 
tages and disadvantages of. planned rural settle- 
ments today? 

The best way to answer this question is to con- 
centrate on one kind of settlement in particular. 
The Federal Land Development Schemes of Ma- 
laysia are an excellent example of planned open- 
ing up of new land. By 1970 the Federal Land 
Development Authority (F.L.D.A.; now known 
as Felda) had established 74 schemes of various 
sizes and the number of families resettled was 
over 20,000 (or more than 100,000 people). The 
largest scheme yet started is the Jengka Triangle 
scheme in central Pahang, which will eventually 
cover over 100,000 acres (40,000 ha). Even larger 
areas are to be opened up in Johore and southern 
Pahang in future schemes. The early schemes of 
the F.L.D.A. were much smaller and this enabled 
the authority to gain essential experience in land 
development. 

The process of opening up the land is in sever- 
al stages. First the selected area has to be care- 
fully surveyed and investigated in the field to 
find whether soils, slope angles and accessibility 
are suitable. Once this has been done it is possible 
to draw up plans of the exact areas to be settled, 
the number of settlers to be accommodated and 
the type of crop to be grown. The land is cleared, 
the forest being exploited for timber, and a net- 
work of roads is laid down. Houses are built for 
the families and other facilities such as schools 
and electricity are also established. In the mean- 
while, young plants are raised in nurseries and 
then transplanted into the cleared lands. The 
main crops on F.L.D.A. schemes so far have 
been the two main cash crops of Malaysia, rub- 
ber and oil palm, but greater diversification is 
foreseen in future schemes. 

When the settlers come to the area they are at 
first employed by the authority to maintain the 
land. When the trees have become established 
and are yielding, and the farmers have mastered 
the work they will have to do, the land is handed 
over to the individual settlers. They have to pay 
back the cost of their homes to the F.L.D.A. 
over a period of 15 years. Central processing 
facilities such as oil-palm mills are built, and 
are run by the F.L.D.A. It will be seen that 
the F.L.D.A. proceeds slowly and carefully in 
selecting land for settlement and in ensuring that 
the crops are well-established and well-cared for 
before allowing the settlers to fully control their 
holdings. In the early stages of a scheme a settler 


is not much different from an estate labourer 


except that, if he is far-sighted enough, he realizes 
that in time he will have a worthwhile holding 
and a reasonable income. The F.L.D.A. schemes 
are staffed by well-qualified managers and agricul- 
tural assistants. Ideally, during the period of 
waiting for their trees to mature the new villagers 
will become used to their new surroundings, set- 
tle amicably with their new neighbours who may 
come from widely scattered localities with dif- 
ferent traditions and outlooks, and learn to run 
their land carefully and not over-exploit it. 
The main advantages of such carefully plan- 
ned settlements can be summarized as follows. 
1. SOCIAL ADVANTAGES, The main advan- 
tage of planned (and of unplanned settlements) 
is that they give people who were previously 
landless a holding of their own. In planned 
schemes this holding is more likely to consist of 
good land because it has been carefully surveyed, 
and already carries a crop suitable to the area. 
The settlements are planned to give each family 
a reasonably good income and the land is equi- 
tably distributed. At the same time, rural reset- 
tlement has wider advantages of restricting the 
‘drift to the towns’ and relieving the dissatisfac- 
tion of poor peasants in overpopulated areas. As 
yet the F.L.D.A. has made little headway against 
the very rapid population growth and its asso- 
ciated problems in Malaysia, but when larger 
schemes are opened up it may go some small 
way towards solving the problem of rural over- 
population. 
2. ECONOMIC ADVANTAGES. There are 
several economic advantages for the settlers 
themselves. They are ensured a steady income, 
and they come to areas where basic services such 
as roads and electricity have already been pro- 
vided. In unplanned settlements this is less likely 
to be the case. The fact that the central govern- 
ment provides facilities means that the land can 
immediately be used to fulladvantage. The devel- 
opment of such facilities would be beyond the 
range of private farmers. On a wider scale, the 
opening up of new land increases the productive 
area of the country, contributing to the national 
economy, and the planting of established export 
crops increases production and revenue from im- 
portant commodities. The opening of the land 
on a haphazard basis, often for purely subsis- 
tence crops, does not have these advantages. 
3. CONSERVATIONAL ADVANTAGES. 
One of the most important advantages of well- 
planned settlements is that they ensure that the 
land cleared is of sufficiently good quality and 
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that it is planted with the crops best suited to the 
soil and slope characteristics of the area. In un- 
planned settlements the land cleared might be 
infertile or easily eroded. By retaining control 
over the schemes for a number of years, the 
F.L.D.A. tries to impress upon farmers the im- 
portance of caring properly for the crop and not 
over-exploiting the land. The number of people 
settled in a given area is carefully planned also, 
to ensure that the land is not over-exploited. In 
planned schemes areas with steep slopes or poor 
soils are known before settlement takes place and 
can be left under a protective forest cover. 

Of course there are some disadvantages to 
planned settlements, both of a social and econom- 
ic nature. These may be summarized as follows. 

1. In the early stages of a scheme the settlers 
have little freedom of action and do not find the 
schemes provide an immediate solution to their 
problems as they perhaps thought they would. 
Some settlers become dissatisfied and leave the 
scheme but most realize its long-term advan- 
tages. 

2. Settlements are planned for a given number 
of families, based on the capacity of the land to 
support them at a given income. Naturally, when 
they have children, not all the young people will 
be able to live in the same area. To overcome 
this problem, people will either have to move 
away from the area in future generations or will 
have to make the original settlement schemes the 
basis for trading and rural industries. As yet this 
problem does not really arise, for most of the 
settlers are fairly young and their children are 
still small. However, it is going to require careful 
development of activities other than farming in 
the schemes if the population is not going to drift 
away in future. If no alternative jobs are devel- 
oped, land schemes will only postpone the ‘drift 
to the towns’ for a generation, instead of finding 
a permanent solution. 


But some countries prefer to encourage a dis- 
persed pattern of settlement. This was true in the 
settlement of the northern Japanese island of Hok- 
kaido. 

During the course of time it is not only the pat- 
tern and size of settlements which change but also 
their functions. A good situation can help to devel- 
op a village into a small market town, or the dis- 
covery of mineral resources can turn it into an in- 
dustrial town. Similarly a fishing village can grow 
into a port or can acquire new functions as a sea- 


3. The crops planted are the traditional cash 
crops of the country, but there is no guarantee 
that they will continue to be valuable crops for 
the future. If prices drop markedly the settler’s 
income from his fixed plot of land will also drop, 
resulting in poverty or in the settler over-exploit- 
ing his land. If, however, educational schemes 
can be implemented to help settlers raise yields, 
and if alternative occupations to farming can be 
developed, this problem may never arise. Few 
other crops such as cocoa, sugar, maize or 
livestock have yet been introduced on devel- 
opment schemes, but there are plans for this 
in future. Such diversification would help to 
stabilize both farm income and the economy of 
the country. 

4, The size of the farms allocated to settlers 
is fairly small, just enough to be worked by a 
family and to provide a moderate income. It is 
well-known that larger farms obtain more bene- 
fits from economies of scale, mechanization and 
so on. If technical improvements change the 
methods of growing or tapping rubber, for in- 
stance, the settler’s farm may become uneco- 
nomically small. In any case, the size of farm is 
fixed by the planning authority and it may pro- 
duce a varying income according to price fluctu- 
ations. This is not a problem at present, but as 
farming becomes more sophisticated it will be 
necessary to review not only the crops grown 
but also the size of farms. 

The disadvantages of planned settlements out- 
lined above are linked with inflexibility of plan- 
ning in such fields as the numbers of people, 
farm size and crops grown. They will only be 
problems in the future and will only arise then 
if the planning authority is slow to adapt to new 
conditions. Care will have to be taken that land 
schemes do not become too rigid to allow for 
change and adaptation to meet the conditions 
of the future. 


side resort. Another way in which the functions 0 
villages can be changed is by the influx of urbani 
people either temporarily or permanently. In many 
villages around major European towns the agri 
cultural community is far outnumbered by peop 
who have their homes in the village because of th 


can also engulf villages in the vicinity, reducing thei 
agricultural activities and giving the village ur 
or suburban characteristics. 
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Settlements do not have to attain a particular size 
in order to become towns; indeed towns are of 
many different sizes, ranging from small country 
towns, sometimes smaller than villages elsewhere, 
to enormous sprawling cities with several million 
inhabitants. What distinguishes towns from rural 
settlements is not their size but the activities of their 
inhabitants. Whereas most people living in villages 
are employed in agriculture, the major activities in 
towns are trade and commerce. Towns have a wide 
variety of functions, they may be ports, capitals, 
resorts or garrison towns, but whatever their other 
functions may be, they always have commercial 
functions. 

The importance of trade in the growth of towns 
means that, though they have exactly the same 
kinds of sites as villages, with water supplies, dry 
land, defensive possibilities and so on, towns rely 
much more on situation in terms of other settle- 
ments and of the geography of the surrounding 
area. For any town it is possible to identify not only 
its original site, but also the roads, rivers and other 
economic factors which have helped it to grow into 
a trading centre. For example the original site of 
Paris was an island in the River Seine which was a 
defensive site. But it was also a good site for eco- 
nomic growth because the existence of the island 
made it easier to bridge the river. The building of 
bridges across the Seine at this point concentrated 
routes at Paris. Its situation at the centre of con- 
verging routes made it a trading and industrial cen- 
tre and its centrality was enhanced because it also 
became the administrative and cultural centre of 
France. 

In fact site, situation and function are inextric- 
ably linked in town development. Out of the mul- 
tiplicity of suitable sites, the founders of a town 
look for one which also has advantages of situation. 
These advantages will be governed by the function 
of the town. To take an obvious example, if a port 
is to be built it must be sited on the coast or on an 
estuary or river, preferably in a sheltered position, 
but one which can be reached by ocean-going ship- 
ping. Port developers will also take into considera- 
tion the possibilities of transport inland by which 
goods coming to the port can be distributed. Thus 
New York was originally sited on an island in a 
good, sheltered harbour. This was a good defensive 
position and at the same time an ideal port site. 
New York grew steadily in importance because it 
was situated at a point where goods coming to the 
port could be easily shipped inland via the Hudson 
Valley. It was also able to collect goods for export 


equally easily from its varied and well-endowed 
hinterland. Trade and industry naturally grew up 
and the pool of labour formed by new immigrants 
helped in this growth, so that to its port functions 
New York added those of industry, finance, com- 
merce and a whole range of other activities such as 
advertising and entertainment. 

An important factor in town development is iner- 
tia. Thus once a town has been established the chan- 
ces are that it will persist, even if the original site 
proves unsuitable or the original economic factors 
in its growth are no longer operating. Thus the 
problems of a restricted defensive site or a site in 
a lowland liable to flood are likely to be ignored or 
circumvented at any cost if economic conditions 
are right. For instance many parts of London are 
liable to flood but London is unlikely to change its 
site! Similarly if a mineral resource on which a town 
was sited is exhausted this does not invariably lead 
to a decline in the town, because transportational 
links, a reserve of labour or other advantages may 
allow new industries to move in. Some towns may 
experience a new phase of growth when new func- 
tions replace the original ones. For example, fishing 
is becoming less and less important in the small 
ports on the Cornish coast of South-West England, 
but a new source of income from tourists is not 
only keeping such towns alive but also encouraging 
new growth. 

In studying town development, therefore, it is im- 
portant to consider the original site and situation 
of the town as well as its modern functions. 


Town sites 


Towns, like villages, must possess the basic re- 
quirements which make settlement possible. These 
are water and food supplies, shelter and building 
materials, and some protection against both natural 
hazards, such as floods, and human enemies. But 
this does not mean that any village can grow into 
a town. This does sometimes happen, but more 
often than not, towns and villages were developed 
separately because of their different functions and 
the reliance of towns on certain advantageous situ- 
ations. In modern times villages may develop into 
towns as a result of residential and suburban devel- 
opment but in the past town and countryside were 
quite separate. 

Many authorities suggest that the first towns 
grew up as trading centres at advantageous loca- 
tions along ancient routeways and that they were 
established not by the local rural population but 
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by the itinerant traders who used the routes. Such 
traders might be of a different race and speak a 
different language from the local people, though as 
towns developed local people would naturally be 
drawn into their activities, In Europe the Jews 
played a major role in the development of medieval 
towns. Similar developments can be found in more 
recent times, for European colonists established the 
first towns ever known in many parts of the world. 
In other areas, Indian, Chinese and Arab traders 
helped to initiate town growth. 

Because towns are so closely linked with trade, 
situation is usually a more vital consideration than 
is site, but some siting factors do have important 
advantages which gather together concentrations of 
population. In these cases the concentration of pop- 
ulation encourages the growth of trade, rather than 
the trade attracting Population, and thus the siting 
factor may be more important than the situation. 
Three main types of site have this advantage. 

1. RESOURCE SITES, Many towns are founded 
on the exploitation of specific resources. The most 
obvious examples of Tesource-based towns are the 
mining towns and fishing ports but other towns may 
be based on less immediately obvious resources 
such as mineral waters, the presence of winter sports 
facilities or the presence in the town of religious or 
cultural institutions. Some points along lines of 
transportation, such as gaps in mountain ranges or 
bridging points on rivers also have advantages of 
site which could be interpreted as ‘transport re- 
sources’, but these are only valuable if their situa- 
tion is also advantageous and warrants town deve- 
lopment. They will therefore be dealt with under 

_ Town Situations (pp. 60-7). 

(a) Mineral or Power resources. The growth of 
towns on the sites of valuable mineral or power re- 
Sources is often both spectacular and rapid. Large 
towns have grown up almost overnight in inacces- 
sible and sometimes extremely inhospitable areas, 
such as deserts, polar regions, tundra areas and in 
the midst of forests, when minerals like gold, silver, 
copper or uranium have been found. There are 
many examples of such towns in Canada, the U.S.A., 
Australia and the U.S.S.R., including Kalgoorlie, 
a gold-mining town in the Australian desert; 
Dawson City, Yellowknife, Port Radium and Cop- 
per-mine in northern Canada; and Norilsk on the 
Yenisey river in northern Siberia, where nickel is 
mined. Towns grow up, too, on sites where the 
more ordinary minerals such as coal, iron, asbestos, 
kaolin or even slate, are found, and are also asso- 
ciated with power resources such as oil and H.E.,P, 

_ However, mineral development does not always 
give rise to urban growth. Some of the earliest areas 


to exploit coal deposits were in northern 
and there mining was associated with vil 
than town development. An even earlier s 
power was water. At the beginning of the Indu 
Revolution, when steam power had not yet 
harnessed, water was used to drive mills an 1 
were often sited on small streams and gave rise 
to small settlements. On the other hand mo 
ploitation of power resources, especially of q 
may not give rise to urban development ei her 
cause such modern plants need little labour an 
power that they produce is easily transporte 
more populous areas,for use by industrial cone 
Oil, too, is often transported by tanker and 
line to distant refining centres. 4 
Despite these exceptions, mineral and powe 
sources have caused urban growth in many p 
of the world. Coal, the most important fuel in 
nineteenth and early twentieth centuries, is di 
to transport because of its weight and bulk, 
thus coalfields became major urban and indu i 
regions. All industries which required large « 
supplies had to be set up in coal-producing 4 ri 
Iron ore, too, exerted a similar influence on ind 
trial location. Once industries have become w 
established they cannot simply change their $ 
when new sources of fuel are found or when ( 
mineral resources are exhausted. Thus they of 
remain on coalfields today despite the fuel reyi 
tion which has replaced coal with oil and elec i 
Some coalfield towns with no other advan' 
than their old resource base may decline and 
is a problem faced in South Wales, parts of nor 
ern England, northern France, southern Bel 
and parts of the Appalachian coalfield in the U.S 
But where towns are well-situated with good tra 
port links, access to the sea, or possess other a 
vantages of site or situation, then they are less like 
to decline, and this is the case in the Ruhr of Gi 
many (Fig. 2.20), and the Midlands of England. So r 
towns such as Philadelphia or Baltimore, whi 
started life as industrial settlements on Fall-Li 
Sites using water power, have also maintained th 
importance as a result of their favourable situation 
The need to import fuel and mineral raw ma ; 
nowadays means that coastal sites with advanta{ 
ous situations in respect to trade and sea routes: 
the basis of a new series of industrial towns. 4 
(b) Other resources. A site may possess some 
vantage which makes it attractive to visitors al 
holiday-makers. Towns based on such sites 4 
called resorts and are of several types. i 
i. Hill stations. In hot countries resorts are oft 
built in the highlands where the coolness of the ¢ 
mate is the major siting factor. Such towns may! 


URBAN SETTLEMENT 57 


visited at any time of the year or may be used 
seasonally in the hot season. They were developed 
largely by European colonists who suffered from 
the heat in tropical countries and include Simla in 
India, Dalat in Vietnam and Cameron Highlands 
in Malaysia. Since independence these hill resorts 
have retained their popularity and are used for holi- 
days by local people, as well as being visited by 
tourists from overseas. 

ii. Watering places. Places which possess mineral 
springs, hot springs and similar health-giving waters 
have always been visited for medicinal purposes and 
many resorts have grown up on such sites, including 
Bath in England, which was used by the Romans. 
Baden Baden in Germany and Aix-les-Bains in 
France are other examples. The distinctive names 
of such towns, usually incorporating spa, bath (ba- 
den in German; bain in French), wells or springs, 
often indicate their origin. 

iii. Seaside resorts. Seaside resorts began as water- 
ing places, for sea bathing was once considered to 
be health-giving and was undertaken as a cure ra- 
ther than for pure enjoyment as it is today. Brighton 
and Bournemouth in southern England were some 
of the earliest resorts, but now the coasts of many 
countries are ringed with seaside towns. Some of 
the best known are Nice and Cannes in the south 
of France, and Miami, Florida. Where the majority 
of the population cannot afford to travel on holi- 
days, seaside resorts are less well-developed, for 
though people almost everywhere love to go bath- 
ing at the coast, this only leads to urban develop- 
ment when hotels, shops and houses are built to 
cater for them. If the attractions of the coast and 
climate are such that foreign tourists can be at- 
tracted then urban development may take place, as 
in the Bahamas and other West Indian islands. 

iv. Sports facilities. Mountain villages may grow 
into towns or new towns may be built if the area 
is suitable for winter sports, and this has led to the 
development of many resorts in France, Switzer- 
land, Austria and Italy, suchas St. Moritz(Fig. 2.14), 
Klosters, Davos, Cortina and Chamonix. Sapporo 
in Japan and Banff in Canada are other examples. 
Highlands also attract tourists who wish to climb 
the mountains. Other sports also help to create 
tourism, but usually in already-established towns, 
e.g. golf in St. Andrews, yachting at Cowes, or 
motor racing at Le Mans. 

v. Scenery. Many tourists wish simply to view the 
scenery in an area or visit places or buildings of 
historical or cultural interest. Such tourism rarely 
gives rise to new towns but itdoesadd new functions 
to long-established towns. Most European and Asi- 
atic capitals such as Paris, Vienna, Rome, Bangkok 


or Singapore have tourist functions but were not, 
of course, originally based on touristic resources. 
Religious or cultural factors may also act as 
determinants of site for towns. For instance a shrine 
or temple, built at a certain place which has religi- 
ous significance may become a centre of pilgrimage. 
A site may also be associated with a miracle, e.g. 
Lourdes, or with the life of a religious leader e.g. 
Jerusalem and Mecca. Towns may develop at such 
sites in order to cater for pilgrims. Similarly the 
choice of a particular place for an educational or 
cultural institution may also lead to town develop- 
ment e.g. Oxford in England, or Akademgorod, the 
‘science town’, in Siberia. The choice of a site as 
the residence of a king or national leader may also 
cause town development because courtiers, admin- 
istrative staff and tradesmen will gather around the 
royal residence. Thus in some cases the presence of 
regal, religious or educational institutions may be 
regarded as a siting factor. 
2. DEFENSIVE SITES. One of the most impor- 
tant factors in siting early towns was defence. The 
rich traders and craftsmen of the town needed pro- 
tection against the ravages of hostile armies and in _ 
times of trouble many rural people also flocked to 
the towns for safety. This still happens today, 
though conditions are very different, for refugees 
from the countryside in Vietnam and Cambodia 
moved into the capital cities at the outbreak of war 
to avoid the dangers of isolation. 

. Because defence was a major function of early 
towns they were nearly always surrounded by 
strong walls, by water-filled moats (Fig. 2.26), or by 
other defensive works. Towns which also had defen- 
sive sites obviously had an added advantage. Defen- 
sive sites are of two main kinds. 


2.14 St. Moritz, Switzerland, a winter sports resort, sited 
near skiing slopes and a lake. The many ski-lifts 
provide access to the mountains for tourists. 
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2.D Town sites chosen for defence, as in this Italian hill-top town, often restrict urban growth. Eric Kay 


(a) Hill-top sites. These protect the town by giving 
it a commanding position, overlooking any possible 
enemy. There are many examples of such acropolis 
sites, including Athens whence the name is derived. 
Edinburgh in Scotland is a classic example, the 
castle and the original town being sited on a crag 
of volcanic rock which overlooks the lowlands. An- 
other good example is Ibadan in Nigeria, one of the 
largest towns in West Africa. It was first established 
as a war camp on top of a ridge which gave a com- 
manding view, but it has now spread out around 
the base of the ridge. Hill sites not only give a 
commanding view but are difficult to approach, es- 
pecially if the hillsides are precipitous, 

(b) Island sites. Sites surrounded by water are easy 
to defend because they are difficult to approach. 
They may beislands in Swamps, e.g. the original site 
of Hamburg, or rivers, e.g. Paris, Montreal, or off- 
shore islands, e.g. New York, Hong Kong, Singa- 
pore, Penang, Bombay, Venice. Some water-pro- 


tected sites may be only partly surrounded, but aft 
easily defended because the approach to the towl 
is narrow. For example towns may be built on prom 
ontories, e.g. Gibraltar, Cadiz (Fig. 2.15), or inside 
the meander of a river, particularly where the riva 
flows in a deep entrenched course, e.g. Durham i 
England. ; 

3. SHELTERED SITES, Sheltered bays and Mm 
lets such as fiords, rias, estuaries, lagoons and straits 
between the mainland and offshore islands weft 
often chosen as the sites of ports because they pro 
vided protection against high winds and rough 
seas. This was particularly important in the days of 
Sailing ships, because on exposed coasts ships might 
be driven aground and wrecked. Shelter is still at 
advantage as it provides a calm anchorage at which 
ships can be loaded or unloaded, repaired, supplied 
and so on. In many cases such port sites have t 

additional advantage of being easily defended in cast 
of attack. There are many examples of such sites. 
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2.15 Site and situation of Gibraltar. The port has a defen- 


sive site on an impregnable promontory. Town and: 


harbour are sheltered in the bay of Algeciras. The 
short, easily defended frontier with Spain is also a 
defensive advantage. Situation is on the strategically 
important Strait of Gibraltar. Ceuta and Cadiz have 
similar promontory sites and Ceuta has a similar 
situation. (Based on a map which originally ap- 
peared in The Geographical Magazine.) 


Bergen is built on a deep, sheltered fiord, and Ply- 
mouth on a ria. Singapore’s port is sheltered by the 
offshore islands of Pulau Blakang Mati and Pulau 
Brani (Fig. 2.16). Rio de Janeiro is built on a bay 
which affords protection on an otherwise rather in- 
hospitable coast but has few other advantages of 
situation because access inland is made difficult by 
the Great Escarpment which lies parallel and quite 
close to the coast. Its growth into a major port, how- 
ever, stimulated the construction of communication 
links and it now has relatively good access to the 
interior. 

However good a site may be, whether it possesses 
an exploitable resource or has advantages for de- 
fence or shelter, a town which grows up there must 
also have advantages of situation if it is to prosper. 
Mining towns may otherwise decline or be com- 
pletely abandoned if their mineral deposits are ex- 
hausted, and towns on inaccessible hilltops or is- 
lands must have a good situation with regard to 
trading routes or industrial areas if their advantages 
are to outweigh their disadvantages in present-day 
conditions. 


|) Singapore 
city 
a railway 


A Empire Dock 


2.16 Site and situation of Singapore. Singapore is situated 
at the convergence of numerous sea-routes. The 
harbour site is sheltered by offshore islands. 
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i i up at point along an established route when tt 

Town situations ders moving along the road habitually stopped 
The situation of a town is its relationship with the night because of the availability of water ay_ 
the surrounding region. Most town situations can perhaps food supplies. At such points settle enl 
be classified in one of three classes; they are linear, might provide lodgings for the men, stables forth 
frontier or central situations. Linear situations are animals and perhaps storage facilities for the good 
usually those whose main advantages are those of These small towns would be scattered along rout 
trade and transport. Towns grow up at specific at distances usually covered in a day’s journg 
points along lines of communication. Frontier situ- Very many of them grew up in the Middle Fu 
ations are those in which a town is situated at the and Central Asia on trading routes which were} 
borders of two or more types of land from which use from the earliest times, but the coming { 
it can draw a variety of goods. Towns with central more modern forms of transport has made man 
situations are those at points which, because of their of them unnecessary as much greater distang 
focal position, are easily reached from all directions can now be travelled without halts. Some su 
and which in turn can exert their influence over a towns, however, have become well-established 
wide radius. Within each category there are of especially in desert areas where much trade is sf 
course a number of variations and these will be carried on by caravans. Examples are Azraq í 


examined in greater detail. Jordan, Agades in Niger and numerous other oas | 
1. LINEAR SITUATIONS. Most towns have settlements. 


grown up because of their favourable situation with A more modern example of this kind of se b 
regard to trading routes. They may be at places ment is the small town on a major route whid | 
where stops must be made or changes must take relies to some extent on ‘passing trade’, that is pet 
place in the mode of transport, or they may be ple stopping for meals, drinks or perhaps for th 
at points on a route where other routes cross or night. Many such towns have developed in Europ 
converge with it. and North America from old Stage Coach halt 
(a) Halts and caravanserais. Among the earliest For instance towns along the Great North Roadi 
and simplest kinds of towns, some of which are still England, such as Grantham, have many hotels an 
important, were the small settlements which grew restaurants for this reason. 


2.17 Sites and situations of selected towns around the Great Lakes of North America. 
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Ports-of-call on rather inhospitable coasts may 
also be included in this category. They are built to 
serve long-distance shipping, providing water, food 
and fuel. They were once more important, especially 
when sea traffic between European countries and 
their former colonies was greater. Aden on the Red 
Sea was a port-of-call on the way to India; Colom- 
bo on the way to Singapore and the Far East. 
Oceanic islands often still serve this purpose for 
both shipping, e.g. Hawaii, St. Helena, and air 
transport, e.g. Gan air base in the Indian Ocean. 
(b) Constriction or obstruction of routes. Towns 
often grow up where otherwise easy routeways meet 
an obstacle such as rapids in a river, or where sever- 
al roads and railways make use of a single narrow 
pass or gap through highlands. This is also true of 
sea-routes and many large ports are built on narrow 
straits where they command shipping. Citizens of 
such towns used to exact tolls from passing ships. 
There are many examples of this type of town, in- 
cluding Copenhagen on the narrow Sound between 
Denmark and Sweden at the entrance to the Baltic 
Sea; Istanbul on the Dardanelles channel from the 
Mediterranean to the Black Sea; Penang, Malacca 
and Singapore on the Straits of Malacca (Fig. 2.16); 
and Gibraltar and Tangier on either side of the 
Strait of Gibraltar at the entrance of the Mediter- 
ranean Sea (Fig. 2.15). 

Where rivers flow through constricted gorges 
towns also grow up and may take tolls from passing 
boats, e.g. on the Rhine Gorge in Germany or on 
the Yangtse River in China where Ichang is a gorge 
town. Towns where rivers enter or leave lakes also 
take advantage of the constriction of the broad 
lake route into a narrow river channel. Such towns 
include Geneva in Switzerland, and Kingston, On- 
tario at the point where the St. Lawrence River 
leaves Lake Ontario (Fig. 2.17). 

Mountain passes or gaps through ranges of hills 
channel lines of communication and are thus fa- 
vourable situations for towns. Calgary, Canada, 
is situated at the foot of the Rockies below the 
Kicking Horse Pass; Mendoza, Argentina, is at 
the foot of the Uspallata Pass across the southern 
Andes; and Kabul, Afghanistan and Peshawar, 
Pakistan (Fig. 2.21), are at either end of the route 
across the famous Khyber Pass. 

In some ways oasis towns in the deserts have a 
similar reason for growth because they are necesary 
stages on a desert journey; traders and travellers 
must pass through them in order to obtain fresh 
supplies of water and food. 

(c) Transhipment points. At points where goods 
have to be transferred from one type of vehicle to 
another a town is very likely to be built. The delay 


caused by the changeover, the need for warehouse 
facilities, the provision of the various types of trans- 
port required and the provision of labour to load 
and unload cargoes, all lead to the growth of towns 
in such positions. Transhipment points are of a 
number of kinds. 

i. River crossings. Before bridges were built and 
in places where bridges are still not available, rivers 
had to be crossed by fords or ferries. Goods and 
passengers had to be transferred to boats to cross 
the river. Until 1968, for instance, the Yangtse River 
in China had not been bridged at Nanking and 
goods and passengers had to be ferried across the 
river at this point to link road and rail routes on 
either side. Towns established on ferry sites may 
lose this advantage when bridges are built, but they 
retain their significance as nodal points at the 
convergence of road or rail with river routes. 

ii. Mountain and desert crossings. In mountainous 
regions towns may develop at points where wheeled 
vehicles can no longer penetrate and further pro- 
gress must be made on foot or by mule, donkey or 
horse. This was the origin of a number of Alpine 
towns such as Chur and Lucerne in Switzerland and 
Bolzano in Italy, though roads have since been built 
across the passes. Such towns, however, still have 
great importance in the Andes, which are crossed 
by few roads, and in the Himalayas, e.g. Pokhara 
and Nawakot in Nepal. 

A similar transhipment from vehicles to camels 
sometimes occurs at the desert margins and is one 
of the reasons for the existence of a line of towns 
along the desert fringe in West Africa, including 
Zinder in Niger and Timbuktu in Mali (Fig. 2.18). 
iii. Heads of navigation. At many points on rivers 
and canals transhipment from larger to smaller craft 
is necessary. In the early days of European settle- 
ment in North America large vessels could not go 
up the St. Lawrence River beyond Montreal and 
from that point goods were transported inland by 
canoes which plied the Great Lakes and wound 
their way along rivers into central Canada and the 
Mid-West of the U.S.A. As canals were gradually 
improved large ships were able to penetrate further 
inland so that today sea-going vessels can reach the 
western end of Lake Superior (Chapter 16). On smal- 
ler rivers transhipment may be required at the ab- 
solute head of navigation, often marked by rapids, 
beyond which no boat can go. 

iv. Portages. Falls and rapids cause obstruction in 
rivers, and though they sometimes mark the head 
of navigation, it is often possible to continue by 
boat above the falls. Where this is the case a portage 
is required; goods must be unloaded and carried by 
land to a point where they can be reloaded onto a 
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river vessel. On the Great Lakes, for example, the 
Niagara Falls and the rapids at Sault Ste. Marie 
(Fig. 2.17) were circumvented. by portages before the 
Welland and Soo Canals were built. At Kinshasa, 
Zaire, falls interrupt the River Congo, but above 
the falls there is a long stretch of navigable water. 
On the Orinoco River in Venezuela the Maipures 
Rapids are avoided by a road and at this point the 
town of Puerto Ayacucho has grown up. 

v. Ports. The most important transhipment points 
are those at which ocean navigation ends and goods 
must be unloaded into smaller craft or-onto land 
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transport. At these points ports grow up. Ocean] 
navigation may end atthe coast itself and ports n 
be sited on bays or other sheltered stretches of w il 
In some places the head of oceanic navigation f: | 
not even reach the shore. On the coast of West A 
rica for instance the water is rather shallow an i 
large vessels have to anchor offshore and unlo 
into lighters which carry the goods to the ports sif 
as Accra and Lagos. The ports in this case have 
grown at the nearest point on the shore to the a 
chorage. New deep-water ports such as Takoradi vl 
Ghana help to overcome this difficulty. In o 
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2.19 Seaward extension of the port of Rotterdam. 


areas, e.g. the Persian Gulf, and off Brunei, where 
the main cargo is oil, shipping which cannot ap- 
proach the coast is loaded by pipeline. 

Usually, however, ports are located on the lower 
reaches of rivers and on major estuaries. In many 
cases the head of ocean navigation is influenced by 
tides, which, flowing up the rivers at certain times 
of day, allow shipping to penetrate further inland. 
Many major ports grew up on tidal estuaries in- 
cluding London, Bristol, Hull and Southampton in 
Britain, and Quebec and -Montreal in Canada. In 
many places the range of ocean navigation has been 
extended inland by canals, e.g. in the Great Lakes 
(Fig. 2.17) or by the Manchester Ship Canal which 
makes Manchester a port, or the North Sea Canal 
which links Amsterdam to the sea now that the 
Ijsselmeer has been closed by a dyke. 

The head of ocean navigation has changed on 
many rivers over the years. In some cases this is due 
to the silting of rivers which has made the channels 
shallower or unreliable. Some towns which were 
once ports like Chester in England have lost this 
function, while others like Malacca on the Straits 
of Malacca, have been reduced to handling smaller 
craft. The other reason for changes in the head of 
navigation is the development over the centuries of 
larger and larger vessels. The vessels which first used 
ports such as London, Hamburg or Rotterdam were 
tiny in comparison with present-day shipping. 


Most of the world’s great ports, however, had 
already become so well-established that this has 
made little difference to their sites and has only re- 
sulted in a deepening of channels, the construction 
of deep-water berths nearer the sea and the creation 
of outports to serve the main ports. At Rotterdam 
for instance, the New Waterway was cut to link the 
port to the sea. Later new docks were constructed 
on the seaward side of the port. Today development 
is concentrated not at Rotterdam itself but at Euro- 
poort at the seaward end of the New Waterway 
(Fig. 2.19). At London, too, outports have been 
developed and here certain outports have particular 
functions. Shellhaven and the Isle of Grain handle 
petroleum imports while Tilbury handles more gen- 
eral cargoes. Many other long-established ports, es- 
pecially in Europe, also have outports, e.g. Bremen 


has Bremerhaven, Hamburg has Cuxhaven (Fig. 


2.20), and Bristol has Avonmouth. 

New developments in shipping, particularly the 
construction of ever larger oil tankers and bulk ore 
and grain transporters, mean that new specialized 
ports are continually being developed at points 
where deep water runs close to the shore. Some such 
ports have generated town growth but many are 
too new to have yet caused a population concentra- 
tion. It is doubtful whether town development will 
follow traditional patterns in such new ports as bulk 
handling of specialized cargoes is highly mechan- 
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ized and requires few workers and little storage pro- 
vision. Ports handling general cargoes require much 
labour for loading and unloading, storage and dis- 
tribution of the goods as well as a variety of ware- 
houses and stores. 

New ports on deep water include oil terminals in 
remote Bantry Bay in Ireland and Milford Hayen 
in Wales, and ports for the export of ores include 
Nouadhibou, which exports Mauritanian iron ore, 
and Port Hedland which serves the mineral region 
in Western Australia. In hitherto underdeveloped 
and sometimes almost uninhabited regions such 
ports are more likely to give rise to flourishing 
towns because people must move to the area to 
work the port, transact business and serve the mines 
inland, These people must be housed and thus a 
town grows up. In advanced countries however, 
where new ports are often outports of an older port, 
or where the main cargo is oil which can be trans- 
ported to populous areas easily by pipeline, new 
town development is less likely to take place. 


Whatever labour is required will probably be ob: 
tained from older towns nearby. 

Sometimes, however, the importation of bulk 
cargoes will lead to the development of industry be 
cause this minimizes transport costs. The most not 
able examples of this are the ‘tidewater’ steelworks 
towns of eastern U.S.A., including Fairless steel A 
to the seaward of Philadelphia and Sparrows Point 
seaward of Baltimore. Petroleum refining, too, § 
often a coastally situated industry. 

(d) Route convergence. Towns may grow up at 
any point where two or more routes cross or col 
verge, and the variety of such points is very great 
The meeting of two similar routes can give rise t0 
towns, for instance, where two valleys meet a 
mountainous country, e.g. Innsbruck in Austri® 
Koblenz in Germany; or at the confluence of tw? 
rivers, e.g. Kuala Lumpur at the confluence of 

Klang and Gombak rivers in Malaysia; Khartoull 
at the confluence of the Blue and White Niles; % 
Lyon at the confluence of the Rhône and Sadmt 
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in France, Even the convergence of railway routes, 
though these are of relatively modern origin, has 
given rise to towns such as Crewe and Swindon in 
England where track junctions, railway workshops 
and locomotive engineering works have collected a 
town around them. 

On the other hand routes of different kinds may 
converge, such as roads or railways and rivers, 
Where land routes cross water routes by fords, fer- 
ries or bridges a town is almost certain to grow up 
and examples include some of the world’s most 
famous cities such as London and Paris. The con- 
vergence of land and sea routes is the most obvious 
route-convergence situation and more than one- 
third of the world’s large towns are seaports. Some 
seaports are also situated at a junction with other 
water-borne routes, such as canals, e.g. Suez and 
Port Said; or rivers, e.g. Rotterdam, which serves 
as an entrepôt port to several European countries. 
Ports may also be situated at the convergence of 
sea routes, e.g. Singapore (Fig. 2.16). 

Where a large number of road, rail, air and water 
routes converge on a single town, e.g. Chicago (Fig. 
2.17), the town is said to have a nodal or focal posi- 
tion and this is best considered under central rather 
than linear situations (see p. 67). 

2. FRONTIER SITUATIONS. Many towns have 
grown up at a point on the border between two 
contrasting areas. This is an advantageous situation 
because a town is able to draw different goods from 
the various areas and act as a trading centre for 
both. Sometimes a frontier situation divides not 
different physical or economic regions but areas 
different because of political or other human factors. 
The various frontier situations may be summarized 
as follows. 

(a) Mountain and lowland contact. The junction 
between uplands and lowlands is often marked by 
a line of towns which take advantage of their situ- 
ation to trade and exchange the products of one 
region with those of the other. The concentration of 
a variety of goods at the point of contact also helps 
to give rise to industrial development. Examples are 
Hannover, Leipzig and Dresden on the southern 
border of the North German Plain (Fig. 2.20), and 
Turin, Como, Bergamo, Brescia, and Verona at the 
foot of the Italian Alps on the North Italian Plain. 
The edge of mountain ranges is also often marked 
by aseries of falls where rivers descend to the plains, 
and these have been utilized for power generation, 
giving towns at such sites an added advantage. For 
example there is a line of towns at the foot of the 
Appalachians in eastern North America, including 
Philadelphia, Baltimore, Richmond (Virginia) and 
Augusta (Georgia). 


(b) Polder and dry land contact. Another junction 
at which towns have grown up is that between low- 
lying, once marshy polders and safer, higher land. 
Towns of this kind include Groningen (Fig. 2.20), 
Haarlem, Utrecht and the Hague in the Netherlands 
and Bruges in Belgium. 

(c) Desert and savanna junction. Apart from ad- 
vantages of transhipment and route convergence at 
the edges of deserts, towns at this point collect in 
one place the dates, salt and leather produced in 
the desert and the crops and livestock of the savan- 
na lands, and trade is therefore brisk, Craftsmen 
such as goldsmiths, weavers, dyers and blacksmiths 
also congregate at such towns making them minor 
industrial centres. Examples are Timbuktu, Zinder 
and Kano (Fig. 2.18). 

(d) Coasts. The contact between land and sea is, 
of course, one of the most important zones of settle- 
ment and has many advantages for town and port 
development. Towns in such situations can draw 
goods from at home and overseas on which to base 
industrial development. They can also handle both 
exports and imports and thus have advantages for 
trade and commerce. In addition they can exploit 
the sea itself by fishing. Ports, in addition to being 
transhipment points, therefore have many advan- 
tages for industrial development. 

(e) The frontier of settlement. Towns may grow up 
on the borderline between the land which is effec- 
tively developed and settled in a country and that 
which still awaits development. For example a ser- 
ies of towns grew up at the railhead in western 
U.S.A. as settlement pushed west. These railhead 
towns became, in succession, as the railways them- 
selves were extended westwards, the chief point at 
which supplies could be obtained for the isolated 
western ranches, and for the shipment of cattle east to 
Chicago and other meat-packing towns. Some of the 
towns which grew up in this way retain their im- 
portance, e.g. Denver, but others flourished for a few 
years and then declined in importance when the 
railways were extended to the west coast. 

In the U.S.S.R., too, many of the towns of Siberia 
could be considered as frontier towns as they have 
been established to encourage settlement in the 
empty lands east of the Urals. Such towns include 
Verkhoyansk, Irkutsk and Krasnoyarsk. Brasilia is 
another town which has been established in order 
to attract settlement, in this case to the underpopu- 
lated interior of Brazil. 

(f) Peripheral capital cities. Political capitals may 
sometimes be situated on the frontier of settlement, 
like Brasilia, or they may be situated near the bor- 
ders of a country. This does not at first sight seem 
an ideal position for a capital but has several ad- 
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vantages. Firstly the border areas of a country may 
be less well controlled by the central government 
than the rest of the country and the establishment 
of a capital in such an area will create a large con- 
centration of population loyal to the government, 
enabling the government to keep better control. 
Capitals may also be established near borders with 
disputed territory claimed by the state. An example 
is the new capital of Pakistan, Islamabad, which is 
in the north of the country not far from the dis- 
puted territory of Jammu and Kashmir, part of 
which is governed by Pakistan (Fig. 2.21). Secondly, 
expansionist states may establish a capital near the 
border as a stepping stone to future territorial con- 
quest. 

Border capitals may also have advantages for de- 
fence, and may thus have both defensive sites and 
defensive situations. The strong concentration of 
population and military strength in a capital make 
it hard to conquer and thus border capitals make 
invasion difficult. The position of Peking owes much 
to strategic defensive advantages (Fig. 2.22). The se- 
ties of walls along the old frontier, including the 
Great Wall of China, and the strongly defended 
capital were the chief lines of defence against inva- 
sion by barbarian Mongols in the past. China has 
now extended its territory and Peking is no longer 
close to the border. 

Some border capitals owe their Position to acci- 
dent rather than design. For instance, when coun- 
tries have been created after much town develop- 
ment has already taken place, the largest town 
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might simply be chosen and this town would id 
be a port. Many South American and African capi. 
tals, therefore, have a coastal location, e.g. Lagos, 
Accra (Fig. 2.18), Lima, Buenos Aires. Alternatively 
capitals may once have been centrally located and 
changes in the shape or size of the country may 
have given them peripheral positions. Copenhagen, 
now at the extreme east of Denmark, was once cen 
tral when Denmark and southern Sweden were parts 
of the same country. On the other hand Washington, 
D.C. was once centrally located among the states 
of the eastern seaboard of the U.S.A. Expansion 
westwards to the Pacific coast has given it an eccem 
tric position. | 

One other frontier situation for capitals is alsó 
important. This is a frontier between regions within 
acountry. Where rival areas both have towns which 
could be chosen as a state capital, the solution is 
often to build a new capital in a neutral position, 
This was the original situation of Washington, be 
tween the ‘northern’ and ‘southern’ states of eastem 
U.S.A. Another example is Brussels, between the 
Flemings in the north and the French-speaking 
Walloons in the south. | 
3. CENTRAL SITUATIONS. Central situations 
are those at the centre of areas with similar activities 
and products or those at the focus of a large num 
ber of routes which radiate in all directions. 
(a) Resource centres. Some towns grow up at the 
centre of broad agricultural areas. They act as tra 
ding centres if the crops in the region are varied of 
they may simply act as market centres providing) 
Services and selling manufactured goods in areas 
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where farming is the chief occupation. Examples of 
such towns are Alor Star in the Kedah plain of 
northern West Malaysia, Paris in the centre of the 
fertile Paris Basin, Kumasi in Ghana (Fig. 2.18), 
Leipzig in East Germany (Fig. 2.20). 

Some towns may grow up at the centre of areas 
producing a single crop such as coffee or rubber. 
A town located at the centre of such an area acts 
as a collecting and processing centre from which 
goods can be shipped to other parts of the country, 
or exported overseas. São Paulo in the coffee-grow- 
ing area of Brazil, or Kuala Lumpur, at the mid- 
point of the rubber-belt along the western coastal 
plain of West Malaysia, are examples of this type 
of situation. 

Agricultural areas are not the only ones to give 
rise to such towns. Industrial or mining areas also 
have their urban centres. In South Africa, Johan- 
nesburg is the centre of the gold mining industry 
and of the gold trade. Ipoh in Malaysia is a similar 
town, being surrounded by tin mining land (Fig. 
2.23), and Belo Horizonte in the mining state of Mi- 
nas Gerais in Brazil is another example. Similarly, 
Leeds in England acts as a centre for the woollen 
textiles area of Yorkshire. It is surrounded by textile 
manufacturing towns but its own industries are 
based on the finished textiles and include the mak- 
ing of garments. 

(b) Focal Points. Towns are almost always situ- 
ated at points where routes converge. Where the lie 
of the land or the central position of the town fav- 
ours the convergence of a large number of routes, 
such towns are said to have a nodal or focal situ- 
ation. There are many examples of such towns. Pa- 
ris is at the centre of a network of radiating routes 
which stretches out to all parts of France. Buenos 
Aires has a similar situation in the Pampas of Ar- 
gentina and Chicago (Fig. 2.17), has a tremendous 
concentration of road, rail, water and air transport 
routes. It handles the largest volume of air traffic 
in the U.S.A. Singapore (Fig. 2.16) is a nodal point 
at which a number of sea-routes converge and this 
has made it one of the world’s major entrepôt ports. 
Focal points are ideal as centres of trade, transport 
and industry. 

(c) Centrally situated capitals. A central situation 
is a good one for a capital because it gives good 
access to all parts of the country and facilitates ad- 
ministration and control. There are many examples 
of such capitals including Rome; Moscow, which 
is at the centre of Russia thoughnot of the U.S.S.R. ; 
and Delhi, which was chosen as the capital of India 
because it was more central than Calcutta. In the 
case of newly-founded capitals such as Delhi, the 
central position is consciously chosen for its admin- 
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2.23 Situation of Ipoh, West Malaysia, in the centre of a 
tin-mining area and at a junction of routes. 
istrative advantages but in the case of older capitals 
the central position may be a result of the gradual 
outward expansion of a state’s territorial posses- 
sions and power from the original capital or core 
area of the state. This was the case with Rome, 
which became, during the centuries immediately be- 
fore and after the birth of Christ, the centre of an 
enormous empire. Berlin was the capital of Ger- 
many when the country was more extensive and it is 
still centrally situated in East Germany (Fig. 2.20). 


Functions of towns 

The study of the site and situation of towns is, to 
some extent, a historical study of town development 
because, as well as analysing present-day advan- 
tages, the original reasons for siting the town in a 
particular position have to be considered. The rela- 
tive advantages and disadvantages of a town loca- 
tion depend to a large extent on the function of the 
town, so that, for instance, capital cities have cer- 
tain preferred locations. Changes of function may 
alter the importance of certain locational advan- 
tages. All these aspects have to be taken into con- 
sideration when analysing town sites and situations. 
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In the study of functions of towns for their own 

sake, however, the approach is different. This con- 
cerns present-day functions, how the site and situ- 
ation of the town affect these functions today, and 
how the functions of a town determine the types 
of buildings or the arrangement of the streets or 
zones of the town. All towns have trading functions 
of one sort or another, but most towns also have 
additional functions which give them distinctive 
characteristics. Towns are classified according to 
their dominant function, and, while in some cases 
this may be trade, in other towns it is administra- 
tion, defence or culture. 
1. ADMINISTRATIVE TOWNS. Administra- 
tive towns include not only capital cities of coun- 
tries, but all the centres of provinces, states, districts 
and other administrative divisions of the country. 
In many countries quite small towns and even large 
villages have some administrative functions but it 
is chiefly in capital cities that administration is the 
major activity. Some towns, such as London, may 
gradually acquire their administrative functions by 
being the largest town in the country and the home 
of the Royal family. But some capitals have been 
newly created for historical, political or strategic 
reasons, and these towns, such as Islamabad in 
Pakistan, Ottawa in Canada, or Canberra in Aus- 
tralia, may be smaller than the major ports or in- 
dustrial towns in the country. They also differ from 
‘traditional’ capitals in being planned and built with 
their administrative function clearly in mind and 
this may inhibit the growth of other functions. 

In some countries the administrative functions of 
a capital are divided between a number of towns; 
the most common division is between the admin- 
istrative offices in one town and the Royal residence 
in another. Examples are the towns of Amsterdam 
and the Hague which share the capital functions in 
the Netherlands and Vientiane and Luang Prabang 
which share the function in Laos. 

Administrative towns are concerned mainly with 
public administration and contain many public 
buildings, ministries and offices, and usually the 
head offices of state-run organizations such as 
banks, post offices, and railways. The capital is 
usually the headquarters of other organizations 
such as societies, educational institutions, political 
parties and charities, Because of the concentration 
of administrative functions business enterprises 
often find it convenient to establish their own head 
offices in capitals and this adds to the proliferation 
of offices. Apart from administration, one of the 
chief functions of such towns is to house civil ser- 
vants and other office workers. The concentration 
of public buildings, parks and sporting facilities 


tends to make capitals tourist centres, especit 
those older-established capitals which also h 
royal palaces, cathedrals, mosques, temples 4 
other notable buildings. À 
In newly planned capitals the emphasis is of 
laid on the pleasant surroundings of the town, a 
parks and gardens are major features. New buil 
ings are often built in striking styles in ord 
make the town as distinctive as possible. This 
always true of older capitals. ; 
In some capitals trade and industry are well 
tablished and the town has both administrative a 
industrial sectors, but, especially in new capit 
such as Islamabad or Canberra, industrial activi 
is strictly supervised so that the appearance of il 
town is not adversely affected. In older capita 
trade and industry have long flourished, attract 
by the large market and labour supply of the ca 
city. Some industries are particularly associat 
with administrative towns and among these is prit 
ing and publishing, including newspaper produ 
tion. Prestige industries such as fashion and jewe 
lery may also be found. d 
2. DEFENSIVE TOWNS. The days are pasti 
most countries when almost every town had a d 
fensive function, protecting its own people an 
those of the surrounding countryside. But mo 
countries maintain armies, navies and air forces an 
certain towns are noted as garrison towns, nay. 
dockyards and air bases. Such towns may ha’ 
barracks, training facilities for the armed fo 
airfields, or special docks and harbours for nai 
vessels. Garrison towns are usually less importal 
for other functions; for example Portsmouth añ 
Plymouth in England; or Halifax, Nova Sco 
Canada are not important as general ports. Ori 
nally chosen for their sheltered and easily defendi 
harbours and strategic position, they now have) 
tradition of naval functions, and besides the mill 
tary installations there are many commercial firm 
which provide naval supplies, ships provisions an 
so forth. Army headquarters have also evolved int 
traditional centres, e.g. Aldershot in England, b 
air forces are of more recent inception. Many m l 
tary airfields tend to be rather isolated in co 
districts because of the need for space to lay 0 
the airfield, hangars and barrack buildings. Sa 
bury Plain in southern England is noted fi 
many military establishments, but has few 
towns. 1 
In addition to the garrison towns within a cout 
try and the various necessary training establi 
ments, some countries maintain garrisons abro: 
There are British, U.S. and French garrison t 
in Germany including such places as Münster al 
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2.24 Colchester, England. This map illustrates the hap- 
hazard street pattern of old, unplanned towns, as well 
as showing how military buildings, parade grounds 
etc. can dominate a section of a garrison town. 


2.E Oxford, a town whose cultural function is marked 
Popper Ltd. 
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Osnabriick as well as Berlin. Similarly Britain, New 
Zealand and Australia maintain forces in Malaysia, 
e.g. at Butterworth, and Singapore, as well as 
sharing training establishments with Malaysian and 
Singaporean forces, as at Kota Tinggi where there 
is a Jungle Warfare School. 

In many garrison towns there is a clear division 
of land-use between the civil and military authori- 
ties, so that the military installations are often at a 
little distance from the town, or are grouped to- 
gether in one part of the town (Fig. 2.24). This is 
necessary to maintain security, though often many 
townspeople are employed by the military. 

3. CULTURAL CENTRES, Many towns have 
cultural functions such as the provision of educa- 
tion, art galleries or religious buildings, but some 
towns have culture as their major function. In the 


by the numerous colleges and university buildings. Pau/ 
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field of educationexamples are Cambridge, England 
and Cambridge, Mass. (Harvard University); Hei- 
delburg, Germany; Leiden, Netherlands; and Aka- 
demgorod, near Novosibirsk, U.S.S.R. Oxford was 
also once solely based on education but has now 
developed many industries. Educational towns, 
apart from University and college buildings, playing 
fields and libraries, are also distinctive because they 
have a range of shops catering for the needs of stu- 
dents and teachers, including many bookshops and 
shops selling sports equipment and insignia such as 
gowns. The university is sometimes mingled with 
the town but in newer university towns the campus 
is often on the outskirts of the town in separate 
grounds. 

Entertainment functions are found in most 
towns, particularly capitals and resorts, but some 
towns are noted for their theatres, e.g. Stratford-on- 
Avon, the birthplace of William Shakespeare; or 
for other cultural functions such as film-making, 
e.g. Hollywood, California (though fewer films are 
made there nowadays); or film festivals, e.g. Cannes 
in southern France. 

Religious centres are of several types. They may 
be the seat of religious leaders, e.g. Rome, the resi- 
dence of the Pope, or Lhasa, once the seat of the 
Dalai Lama of Tibet; or they may be centres of pil- 
grimage, such as Jerusalem, Mecca or Varanasi 
(Benares). Smaller towns such as Lourdes in south- 
ern France are also centres of pilgrimage since they 
have associations with particular saints or miracles. 
Towns where religion is important have many reli- 
gious buildings, specialist shops selling religious 
books and pictures, or supplying candles or joss 
sticks. They also provide accommodation for pil- 
grims and often have subsidiary functions as 
tourist centres. 

4. COLLECTION CENTRES. The towns which 
fall in this category are the mining towns, fishing 
ports and lumbering centres where raw materials 
are obtained and may be refined to some extent, but 
where there are few, if any, other industries or ma- 
jor activities. Mining towns may be based on preci- 
ous metals like gold or silver, on industrial metals 
such as iron, copper, tin, bauxite (aluminium) or 
zinc, on minerals such as asbestos, salt, kaolin, pot- 
ash, sulphur, or brick-clay, or on fuel supplies such 
as coal, oil or natural gas. The towns which serve 
these mines may be small settlements serving a par- 
ticular mine, like some of the smaller towns in 
northern Canada, or may be large towns serving a 
whole mining district, like Ipoh in the tin-rich Kinta 
valley of Malaysia, or Johannesburg in the midst 
of the Witwatersrand goldfields of South Africa. 
Such towns may have some industries related to the 
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mineral mined, such as smelters, refineries or com 
centration plants, and traders in the town may spe- 
cialize in the provision of mining equipment or 
special clothing needed by miners, but in all but the 
largest centres, where population growth has attra. 
ted other industries, the sole function is to mine 
and ship out the mineral by road, rail, pipeline 
or sea. 

The appearance of mining towns is often dom 
nated by open cast pits, e.g. Kiruna in northern Swe 
den, or by pit-head gear where the mines are under 
ground as in the coal mining towns of northem 
England. Many mining towns are also surrounded 
by unsightly tip heaps of tailings or stockpiles of 
the mineral itself. Underground working may caus 
subsidence in mining towns so that houses have to 
be evacuated and in some cases where the mineral 
extend under the town itself houses have to bè 
demolished to allow open cast mining to proceed, 
e.g. at Thetford Mines (asbestos) in Canada; Yall- 
ourn (coal), Australia. 

Fishing ports are also collecting centres and spe 
cialize accordingly. They may be a base for small 
boats which go to sea every day or they may be 
used by larger vessels which stay at sea for days ot 
weeks, but they have many features in common 
They are usually grouped fairly closely round the 
harbour and have facilities for landing, storing, 
cleaning, drying, packing and dispatching the fish, 
as well as canneries, fertilizer plants, fish-meal plants 
or freezing plants in some cases. In many fishing 
ports other related activities such as boat building, 
net making or repairing, the making of barrels, 
boxes and other fishing equipment are also found. 

Towns in lumbering areas are collecting centres 
for the logs, which may be brought in by railway of 
lorry or may be floated down-river to the town. 
Their functions are to collect and partly process the 
wood and they often have many sawmills. Some 
may also have plants for making pulp and pape 
and some may have wood-based manufacturing in: 
dustries such as furniture-making but this is ut 
usual. If timber collecting towns are on the coas 
they will also have docks and loading facilities fi 
exporting the timber, either in log or sawn for 
For example the timber towns of Tawau and S 
dakan in Sabah, Malaysia, ship much timber 
Japan and other countries. In Newfoundlan 
Canada, Grand Falls and Corner Brook are timl 
towns with pulp and paper industries. Lumberi 
towns are found in all the countries where conifer 
ous forests are widespread, i.e. Canada, U.S.A: 
Scandinavia, especially Finland, and the U.S.S. 
They are increasingly found in countries such 
Malaysia, Philippines, Burma and Thailand wi 
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2.25 Pittsburgh, U.S.A. This map illustrates how Pitts- 
burgh, originally sited at the confluence of two rivers 
(present C.B.D.), has spread onto the surrounding 
hills. Its function as a steel producing centre means 
that the valleys are dominated by steel-mills and other 
steel-using industries. (Based on a map which origi- 
nally appeared in The Geographical Magazine.) 


resources of tropical forests. Though tropical woods 
are unsuitable for paper-making they include valu- 
able hardwoods such as teak. 

Many forest-based towns nowadays are concern- 
ed not only with collecting the timber but also with 


_ replacing it as conservation of forests becomes more 


and more important. Thus many lumbering towns 
have tree nurseries or research centres in addition 
to their log-ponds and sawmills. 

5. PRODUCTION CENTRES. Production cen- 
tres are those towns where some kind of manufac- 
turing industry is the major function. The type of 
industry carried out in the town may well affect its 
appearance, size and layout. For instance a town 
such as Pittsburgh making iron and steel will be 
dominated by large steel-works (Fig. 2.25), while a 
town which specializes in the production of electric- 
al goods may have neat, clean factories on spacious 
industrial estates. 

Many industrial towns are still sited on coalfields 
and though coal is used less and less as a source of 
power, the use of coal over many years has black- 
ened the buildings, and the skyline of towns such as 
Halifax in northern England is marked by the chim- 
neys of factory buildings. In such old industrial 
towns, too, small ‘back-to-back’ houses were built 
by factory-owners to house their workers. These 
small and ugly homes are now often very dilapi- 
dated. This type of urban landscape is found in 
most older industrial centres, such as northern Eng- 
land, northern France, southern Belgium and in 
parts of eastern North America. These towns grew 
rapidly during the Industrial Revolution when pop- 
ulation was flooding into the towns and had to be 


2.F Rawmarsh, with its smoky atmosphere and tall chimneys, is typical of many older industrial towns in England. 
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72 


unsatisfactory, dwellings. In towns where industrial 
development is more recent, factories are more likely 
to use oil, gas or electricity to power their machines 
and the resulting towns and industrial estates will 
be cleaner and less crowded. In many Asian towns 
and cities, where the development of industry is be- 
ing encouraged, small low-cost dwellings are being 
built to house the workers. In the future these too 
may have to be replaced by better homes as the 
standard of living rises. 

For manufacturing towns, as for collecting cen- 
tres, transport for the raw materials and the finished 
goods is very important and lines of transportation 
are important features of industrial towns. In fact 
nowadays some industrial plants would rather set 
up on lines of communication than in established 
towns. In Japan for example there is much new in- 
dustrial development along the motorway between 
Tokyo and Osaka. 

Industrial establishments may be grouped in a 
particular section of the town, particularly in the 
case of towns with new industrial estates, or may 
be scattered through it. Similarly a town may have 
a wide range of industries, like Birmingham in Eng- 
land, or it may rely almost solely on a single large 


company to employ its population like Rochester, , 


N.Y., U.S.A., the “Kodak city’. Manufacturing 
towns often tend to specialize, so that some towns 
have several factories producing similar products, 
Some towns are noted for textile manufacture, e.g. 
the woollen towns of Halifax, Bradford and Hud- 
dersfield in Yorkshire, England or the motor manu- 
facturing towns of Detroit, Toledo and Windsor in 
U.S.A. and Canada (Fig. 2.17). There are several 
reasons for this. Raw materials may be available in 
the area or may once have been, and have given rise 
to a traditional industry in the town. Alternatively 
specialization in one town may lead to the manu- 
facture of components for the product in a nearby 
town, and similar advantages of proximity may 
eventually lead to several towns in an area special- 
izing in different processes of the same industry. 
This was originally the case in Lancashire where 
cotton spinning was done in some towns, weaving 
in others and finishing in others again. Nowadays, 
however, many large companies find that vertical 
integration of processes, i.e. the processing from 
raw materials to finished goods by a single firm, 
1s more economical. Where specialization does take 
place the appearance of the town is affected by the 
Prominence of particular types of factories. 

6. TRANSFER AND DISTRIBUTION CENT- 
RES. Most towns have an important proportion 
of their people employed in trade, but many have 
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housed cheaply and quickly in small, and nowadays . 


other functions in addition. Towns which are com 
cerned with the transfer and distribution of goods, 
however, have trade as their major function. They 
include several types of towns. 

(a) Market towns. Market towns are character. 
ized not only by open or covered markets but also 
by a wide range of shops and stores, and sometimes 
by warehouses and wholesaling districts. The com. 
mercial centres of market towns are generally larger 
than those of towns with other functions. In addi- 
tion market towns usually have a number of banks, 
insurance companies and other financial organiza- 
tions. 

Towns whose marketing functions are on a world 
scale because they handle essential commodities 
such as tea, rubber, wool or metals have a wide 
range of finance houses, banks, offices and some 
times a stock exchange. 

Because trade is the chief function of market 
towns transport facilities are also important. The 
town must be able to obtain goods easily and shop- 
pers must be able to reach the market and stores 
from a wide surrounding area. Towns such as Nor- 
wich in England or Kumasi in Ghana, have roads 
and railways radiating in all directions. 

The variety of goods passing through market 
towns often gives rise to industrial development 
based on some of the goods handled. If this happens 
the industrial plants tend to be located on the out 
skirts of the town, while the centre is given over to 
commercial activities. 

(b) Ports. By far the most important trading and 
distribution centres are ports, and such are theit 
advantages that a large proportion of the world’s 
largest cities, including Tokyo, New York, London, 
Calcutta, Shanghai, Singapore, Hong Kong, Bue- 
nos Aires and Sydney are seaports. There are also 
many important inland ports on lakes and rivers 
including Hankow on the Yangtse River, St. Louis 
on the Mississippi and Cleveland on Lake Eire. 


Because of their advantages for trade, and because 


they import and export basic commodities, ports 


are major financial and industrial centres. They arè 
characterized not only by port facilities such as 
docks, harbours, warehouses and transport facil- 


` ities, such as roadsand railways, necessary for distri- 


buting the goods, but also by large commercial sec- 
tors with shops, offices and financial institutions. 
Surrounding the core of the port there are usually 
broad residential and industrial districts (Figs: 
2.19, 2.26). 

Not all ports have similar functions. Several dis- 
tinct types of port can be recognized. 
i. General ports. These ports deal with a variety 
of cargoes and may also have passenger facilities of 


URBAN SETTLEMENT 73 


— main roads 


built -up-area 


== docks 


63 moated 
fortifications 


=> canals 


2.26 Antwerp, Belgium. The town has spread beyond its 
original fortifications, marked by a line of moats and 
moated forts. The seaward side of the town is domina- 
ted by the port function, the oldest docks being 
nearest the town and very small, while the newer 
docks are large, deep and nearer the sea to cope with 
modern shipping. (Based on a map which originally 
appeared in The Geographical Magazine.) 


engage in fishing. They may be fairly small ports 
such as Kuching or Malacca in Malaysia or Lobito 
in Angola, or they may be major ports such as 
Hamburg or Marseilles. 

ii. Passenger ports. These ports, while dealing with 
some general cargoes, specialize in handling passen- 
ger shipping. They have specialized dock facilities 
and deep water to accommodate the large liners. They 
also have good, fast rail or road links with major 
urban centres. Many also have tourist functions 
themselves, especially when they are ports-of-call 
on holiday cruise routes, like Hamilton, Bermuda; 
Kingston, Jamaica; and Funchal, Madeira. Passen- 
ger ports also include Southampton and Cherbourg 
at the eastern end of the North Atlantic route. 

iii. Packet stations. These ports are terminals of 
ferries which ply across narrow seas such as the 


English Channel, the Baltic and the North Sea. 


They cater largely for passengers though ‘roll on- 
roll off’ vehicle ferries are more and more import- 
ant. Like other passenger ports, they must have 
good road and rail links with larger centres. Ferry 
ports usually come in pairs, one at either terminal. 
They include Dover and Calais; Newhaven and 
Dieppe; Harwich and Esbjerg (Denmark); and 
Helsingor (Denmark) and Helsingborg (Sweden). 
iv. Outports. The chief function of outports is to 
handle shipping which cannot reach the main port 
because of silting or because the ships are too large. 
Thus Cuxhaven serves Hamburg (Fig. 2.20), and 
Avonmouth serves Bristol. The bulky nature of 
many of the goods handled at these ports leads to 
the development of ample warehouse and other 
storage facilities and goods may be processed on the 
spot leading to industrial development. But because 
they are offshoots of larger ports, commercial and 
financial functions may be less well developed than 
in major ports. 

v. Entrepôt ports. The function of entrepôt ports 
is to import goods from one country for re-export 
to another country, rather than for distribution 
within the immediate hinterland of the port. Some 
of the world’s largest ports, including Rotterdam 
and Singapore (Figs. 2.16, 2.19) have this function. 
Such ports are characterized by commodious ware- 
house facilities for storing the goods while they are 
in transit and by financial concerns such as banks, 
insurance agencies, shipping companies and trading 
companies. Entrepéts which serve landlocked coun- 
tries, such as Rotterdam, may also be major tran- 
shipment points where goods are transferred from 
ocean shipping to river and canal barges or other 
smaller craft. Entrepdts may also be major indus- 
trial centres where raw materials imported from one 
country are processed before being exported else- 
where. Both Singapore and Rotterdam import 
crude petroleum, for instance, and export refined 
petroleum products. Other activities, dependent on 
the large concentration of shipping in the ports, in- 
clude shipbuilding and repairing, marine engineer- 
ing, refuelling, watering and provisioning of ship- 
ping. 

vi, Tidewater industrial towns. Some ports are en- 
gaged solely in the import of certain goods such as 
crude petroleum, iron or other metal ores, which 
are processed on the spot. The port function may 
be less important in such towns than the industrial 
function. In some cases the oil or ore is unloaded 
not at a port as such but at a jetty belonging to the 
oil refinery, e.g. Fawley on Southampton Water, 
England, or of the steel mill, e.g. Sparrows Point, 
U.S.A. Such towns can hardly be considered true 
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ports and some isolated plants are not even located 
in towns. 
Naval ports and fishing ports are two other types 
of port which have already been dealt with under 
collection centres (p. 70) and defensive towns(p. 68). 
(c) Financial towns. In some towns the major 
function is finance rather than trade or distribution 
of goods. Such towns include Frankfurt in Ger- 
many; Zurich in Switzerland; Amsterdam in the 
Netherlands; and Beirut in Lebanon. Certain sec- 
tions of other cities may have finance as a dominant 
function, e.g. Wall Street, New York, or the City 
of London. These towns and cities have stock-mar- 
kets, auction rooms, and numerous offices, financial 
houses, banks, and commercial agencies. 
7. RESORTS. Resorts are thdse towns which 
cater for the recreational needs of people in the 
surrounding areas or countries (pp. 56-7). They 
may be based on health-giving waters, seaside recre- 
ation, mountain climbing or skiing, on cultural at- 
tractions such as ancient buildings, entertainment 
or sports facilities, or on attractive scenery. 

The towns that grow up to cater for tourists and 
holidaymakers have many features in common. 
They have many hotels to accommodate visitors, they 
provide sporting facilities suchas golf courses, swim- 
ming pools, ski-training schools and so on (Fig. 2.14). 
They have numerous entertainment facilities such 
as theatres, cinemas, night-clubs, amusement parks 
and children’s play-grounds and they have a good 
range of shopping facilities as most tourists like to 
buy souvenirs, postcards, or specialized equipment 
or clothing for their sporting activities, such as skis 
or mountain climbing gear. 

In many resort towns the chief attraction is often 
the point on which the town centres, e.g. the Pump 
Room in eighteenth century spas or the seaside 
‘promenade’ at most seaside resorts. Hotels are con- 
centrated near the sea or with good views of sur- 
rounding mountain scenery, and shopping arcades 
and gift shops are concentrated near hotels and near 
the major points of interest such as churches or 
temples. Thus resort towns often have clear divi- 
sions between the tourist section and that part of 
the town used by local residents, and this is even 
more marked when many of the houses or shops 
are only used in summer and are shut up for the 
rest of the year, as is often the case in Europe. 

_ Resorts have been important in Europe since the 
eighteenth century and are thus better developed 
there than in many other parts of the world, but 
more and more underdeveloped countries are hop- 
ing to take advantage of the tourist trade. Thus re- 
Sorts are a type of town which is rapidly increasing 
in numbers. The range of facilities offe 

ered and the 


range of tourist attractions which cause the or 
of resorts may both change andincrease in the f i 
One field which is expanding at present is they 
ing of ‘big game’, and this is transforming nat 
parks in East African countries and in some / 
countries into tourist centres. Town develo 
has not yet taken place in most such areas howe 
A subsidiary function of some old-established 
sorts in Britain, Europe and North America i 
provision of residential areas for retired peo ple 
some British seaside resorts almost half the pi 
lation is over 60 years of age, e.g. in Eastboi 
and Bexhill on the south coast. ; 
8. RESIDENTIAL TOWNS. In some towns 
chief function is simply to house a concent) al 
of population. In such towns the vast majority 
the urban area will be occupied by homes and | 
dens and the commercial section may be ra 
small in comparison. However, large increase 
population are usually matched by some expans 
of commercial activities. The towns which fall i 
this category include suburbs and small towns 
villages on the outskirts of large cities, such 
Croydon or Richmond south of London, wh 
have been overtaken by urban development, 4 
dormitory towns such as Brighton where comm 
ters have their homes but not their work. To so 
extent New Towns and overspill towns are also rt 
dential as they are created to house the excess poj 
lation of large cities, but such towns, e.g. Harloy 
Cumbernauld in Britain, Petaling Jaya in Malays 
also have industrial estates which provide worl g 
some, though not all, of the residents. 
Residential towns are characterized not only 
the large proportion of their land devoted to hol 
ing, but also by the proliferation of road and T 
links with the major cities, which enable the co 
muters to get to work each day. 
TOWNS OF DIVERSIFIED FUN J 
Towns are classified according to their major fu 
tions so that many towns in which a large num 
of activities are all important, such as London, 
York or Paris, are difficult to put into a defi 
class. Such towns are referred to as diversified 
function. Even when one function is dominant i 
important to remember that most towns ha 
number of subsidiary functions and these ha e 
be taken into account when assessing the ad 
tages of site and situation. For example, collecti 
and trading towns often have some industries, mi 
ufacturing towns have some trading activities a 
capitals often have a wide range of functions 
cluding trade, finance and tourism. s 
The functions of towns, like their physical stru 
ture, are subject to change and this often mak 
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their sites disadvantageous. For instance defensive 
sites often become restrictive when the town ex- 
pands. Thus many towns have restricted centres 
which were once confined within the town walls 
and more extensive suburbs which grew up outside 
the walls or after the walls were demolished 
(Fig. 2.26). 

Functional changes sometimes add new functions, 
as when a large port becomes a capital city, or 
when a capital becomes a tourist centre, but chan- 
ges are sometimes to the disadvantage of a town. 
Such changes are often unavoidable, as when a river 
channel silts up and deprives a town, e.g. Chester, 
of its port functions, but they are sometimes the 
result of policy, as when a new capital is built and 
the old capital is deprived of many of its adminis- 
trative functions, e.g. Valencia was the first capital 
of Venezuela but it lost its capital functions later 
to Caracas. But towns are less likely than villages 
to change their sites because of such set-backs. The 
concentration of buildings, roads, water supplies 
and so on makes it very difficult for towns to move, 
especially in modern times, so that it is usually 
more convenient to improve a town’s site or situa- 
tion by man-made means, e.g. by improving roads 
to create better transport facilities or by reclaiming 
land to overcome crowding, or dredging channels 
or even moving obstructions like small hills to cre- 
ate more building land. Some towns have changed 
their sites in the past but these have mostly been 
small towns which have moved from dry hilltops to 
more advantageous sites on the valley floor when 
the need for defence was past, e.g. Old Sarum was 
almost abandoned when its inhabitants built the 
new town of Salisbury in southern England in 
medieval times. Similarly, great disasters like floods 
or earthquakes have sometimes led to the rebuilding 
of towns on new sites, but much more often, even 
in the most dangerous circumstances such as on 
fault-lines or in the paths of volcanic eruptions, 
towns have simply been reconstructed in the same 
place. For instance San Francisco, California, 
which was rebuilt after the 1906 earthquake, is near 
the San Andreas fault and might suffer another ma- 
jor earthquake at any time. Such disasters, as well 
as urban renewal, town planning and road building, 
often affect the internal structure of towns far more 
than their actual site or position. 


Urban morphology 


The internal structure and arrangement of towns 
differs very widely from place to place and this is 
one of the main concerns of urban geographers and 
town planners. Such differences arise because of 


differences in site, function and history of develop- 
ment as well as the age of the town. The newer a 
town is the more attention has usually been paid 
to planning in building the town. While old towns 
grew up spontaneously at certain advantageous 
sites and situations, many towns in recent times 
have been built from nothing according to the plans 
of architects and planners. Even these modern 
towns differ sharply from one another according to 
the ideas of their designers and the tradition of the 
country in which they are built. Designers tend to 
use ideas which have been proved best in older 
towns in the region, or try to improve on the plans 
of existing towns. But what is ideal in one part of 
the world is not always best elsewhere where living 
standards, ways of life and means of transport may 
be very different. The morphology or shape of 
towns can be studied from two viewpoints; the ar- 
rangement of roads and buildings; or the arrange- 
ment of different population or functional zones 
within the town. 

1. TOWN PLANNING. Most towns which have 
grown up gradually, whether in Europe, Asia, Af- 
rica, or America have a rather haphazard arrange- 
ment of streets which branch off at all angles from 
one another, and are often very varied in width, 
some very narrow and others quite broad. Such a 
pattern reflects a lack of planning and also suggests 
that the town was at first limited in size by its site 
or by its defensive walls (Figs. 2.24, 2.26). Newer 
sections of towns of this kind tend to be more spaci- 
ous and better laid-out, so that there is often a con- 
trast between the town centre and the suburbs. From 
time to time houses need to be re-built or streets 
widened and this should provide an opportunity 
for replanning the town along more rational lines. 
But the ownership of land in small or irregular 
plots and the lack of agreement among land- 
owners often means that the overall layout cannot 
be altered substantially. For instance, after the 
Great Fire of London in 1666, the architect Sir 
Christopher Wren drew up plans for the recon- 
struction of the ruined area on a much more spaci- 
ous and regular pattern, but his ideas were not ac- 
ceptable to the majority of the landowners and 
eventually the city was rebuilt basically to the same 
street pattern as before. Nowadays, however, the 
need for wider streets, urban motorways, open 
spaces and parks is much more widely realized and 
people are more ready to accept urban renewal and 
replanning. 

This does not imply that all old towns and cities 
were not planned. The Greeks, Romans and: an- 
cient Chinese all had strong ideas on town planning 
but they were only able to put them into action 
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when founding a new town. Moreover many of 
their plans were basically concerned with defence, 
so that towns planned in those days are now often 
cramped and inconvenient. Even towns laid out on 
a lavish scale in the past are apt to be congested 
nowadays because of the much greater traffic, faster 
transport and the use of motor vehicles, as well as 
the enormous growth of population in towns. 
Ancient plans for ‘ideal towns’ were based on two 
kinds of pattern, the grid-iron and the radial pat- 
tern, and from the seventeenth century onwards, 
when the invention of printing made classical ideas 
better known, these patterns were employed in new 
towns and in rebuilding sections of old towns. A 
great opportunity to put such ideas into practice 
was found in the new colonial lands such as North 
and South America. New towns built in Europe in 
the seventeenth and eighteenth centuries also em- 
ployed both ancient and more modern town plans 
which concentrated on providing impressive ‘vis- 
tas’. Long straight streets ended in a monument or 
palace which enhanced the appearance of the 
streets. Among the towns which were planned in 
this way were Karlsruhe in Germany which had a 
radial pattern, and Versailles in France, the seat of 
the French king outside Paris. A similar pattern 
was adopted in Washington, D.C., and in many 
South American capitals. Brasilia is a modern 
example of a town planned on the ‘vista’ approach. 
In much of the U.S.A. and Canada, the grid-iron 
pattern was adopted, as it was for rural land, the 
only difference being that the city ‘block’ was, of 
course, much smaller than the rural ‘section’. As a 


2.27 Palmerston North, New Zealand—a town built on a 
grid-iron pattern. 
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result almost all western American cities and toy, 
are arranged in grid pattern, with streets runni 
north to south and east to west and crossing oy 
another at right-angles. Grid-iron planning wasaly 
used in other colonial lands (Fig. 2.27). 

Modern town planning in many regions hast 
jected both the ‘vista’ and ‘grid-iron’ ideas, pa 
because much more emphasis is placed today 
open space, greenery and trees in the town, rath 
than a complete dissociation of the town from th 
surrounding countryside. As a result a moden 
town often has curved streets and its broad road 
and streets are usually lined with trees. Examply 
are Welwyn Garden City, the original town buil 
according to the ‘garden city’ ideas, Canberra jt 
Australia and Petaling Jaya in Malaysia. Anothé 
modern development which is affecting the shap 
of towns is the shopping precinct, which is though 
to be safer and more pleasant for shopping thanth 
busy, traffic-jammed streets of a traditional town 
Such developments sometimes include whole se 
tions of towns in which the use of motor vehiol 
is prohibited or at least strictly limited. 

Another development which has affected tow 
layout is the building of tall skyscraper blocks d 
flats or offices. Such buildings can house more pet 
plein a given area and if they replace older housin 
can leave substantial areas empty for recreation 
use. 

2. ZONING. Urban morphology is concern 
not only with the physical shape of towns and thei 
history of development, but also with variations 
land-use and function within towns. Such zonin 
can spring from a number of causes. 

(a) Population quarters. One of the most obviolb 
zoning effects in towns is that caused by differen 
of population groups within the town. For instant 
people of different racial or linguistic groups 
tend to congregate together, partly for the compan) 
of their fellow countrymen, partly because thei 
traditional foodstuffs, or newspapers in their ow! 
languages may be available in such quarters, @! 
partly because of prejudice against them in othtt 
parts of the towns. 

Thus in many U.S. cities there are distinct Negi 
quarters such as Harlem in New York. Similatl) 
there are sections in British towns where West Ind: 
ans or Pakistanis form a large proportion of the 
population. On the other hand, in many tropl@ 
towns there are separate European quarters, whet 
the former colonial administrators, or present-4 
advisers, businessmen or university staff live. Sut 
quarters avoid the overcrowding of the city cent 
and at the same time allow the Europeans to " 
near their compatriots. | 
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But black/white differences are not the only dif- 
ferences that lead to population zoning. In Europe 
and the Middle East many cities have a Jewish quar- 
ter. In London, too, there are areas dominated by 
Greeks or Italians or Irishmen. In West Africa, 
tribal groupings are very important. Thus there 
were Ibo quarters in many of the western and 
northern towns of Nigeria before the secession of 
Biafra and the ensuing Civil War. Religious differ- 
ences are important in Northern Ireland, for exam- 
ple, where in Belfast some streets are inhabited 
solely by Catholics and others are monopolized by 
Protestants. Cultural differences are sometimes sig- 
nificant, for example in Paris, where students, intel- 
lectuals and artists congregate in the Latin Quarter. 

Some population zoning in towns is caused sim- 
ply by income differences. Thus the suburbs, with 
their larger houses, gardens and pleasant tree-lined 
streets are inhabited by the wealthier citizens, while 
the older, run-down houses nearer the centre of the 
cities are the homes of the poorer people in most 
towns. There are occasionally high-class districts 
near the centre of towns, e.g. Knightsbridge in Lon- 
don (see also Fig. 2.30). In many underdeveloped 
countries there are areas of squatter settlement 
around the edges of towns, where people who can- 
not afford to live in rented homes build small 
shacks, often out of cardboard and corrugated iron. 
This kind of settlement is found around many Asian, 
African and South American cities, e.g. Rio de 
Janeiro, Johannesburg, Bangkok, Manila, and is 
aggravated by migration of poor people from the 
countryside or of refugees as in the case of Hong 
Kong or Saigon. Immigrants or local coloured peo- 
ple in the U.S.A. or Britain are usually less well-off 


2.28 Kano, Nigeria. The original African town, compact 
and walled for defence, has been enlarged by the 
addition of new commercial and residential quarters 
on the outskirts. The various zones have both popula- 
tion and functional significance. 4—railways, 2— 
roads, 3—walls, 4—markets, 5—Old city, 6—newer 
African areas, 7—government servants residential 
areas, 8—new commercial area, 9—Syrian quarter. 
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than other people in the towns and this helps to 
keep them in distinct areas, often of slum-like 
housing. In some cases population zones become 
functional zones (Fig. 2.28). 

(b) Functional zoning. Distinctive quarters in a 
town are not the only form of differentiation. The 
working of economic laws often results in the func- 
tional zoning of towns. Thus the best position for 
shops, for instance, is on busy roads near the centre 
of the town where they can be reached by most peo- 
ple. Similarly, if an office draws its workers from 
all parts of the town or city, the ideal location for 
it is in the centre, where lines of transport meet. On 
the other hand residential land use will be found 
on the outskirts of the town where the streets are 
quieter and more pleasant and where land is avail- 
able for a garden. Because the land in the town cen- 
tre is in demand by all kinds of business concerns 
which require a central location it becomes very 
valuable. Around this central area is a zone of 
lower-valued land and on the outskirts of the town 
the land prices rise again because of the demand by 
wealthier people. This is an added reason for the 
division of commercial and residential parts of the 
town. 

In the U.S.A. where this phenomenon has been 
studied most and is, in fact, best developed, a whole 
series of land use zones succeeds one another from 
the centre to the outskirts of the town (Figs. 2.29, 
2.30). At the very centre is the C.B.D. or central 
business district in which the land values are at their 
highest and the land use is usually limited to office 
blocks, large shops and stores and other business 
enterprises. In order to make the most of this val- 
uable land, skyscrapers are often built so that the 
largest number of people can site their shops and 
offices in the city centre. The larger the number of 
people that use the central area, the greater the re- 
turn to the landowner in rents etc. on the expensive 
land. Thus the C.B.D. is characterized by the largest 
concentration of shops, offices, tall buildings and 
is the chief focus for traffic in the town. 

Around the C.B.D. is usually a transition zone 
in which a number of land uses are found. Some 
sections of this zone may be occupied by older 
buildings which will gradually be replaced by the 
growth of the C.B.D. or by change to one of the 
other transitional functions, such as filling-stations, 
car sales rooms, supermarkets, boarding houses, 
some hotels and some industrial activity. Such uses 
reflect the conflict between the need for a central 
position and the cost of land. For instance super- 
markets, filling-stations and car sales businesses re- 
quire a fairly central situation where they can serve 
the maximum number of customers, but they take 
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EEN CBD up a lot of floor space and cannot always be, 
pote al ranged conveniently on several floors of a tall bl 
zon 


Thus they are built on the edge of the C.B.D, wi 
parks land prices are moderate. Some hotels may be bui 


residential zones: in this kind of position for centrality, but othey 
=> upper class choose sites in residential areas where the surroun 
AW middle class ings are more pleasant. Similarly public building 
mm such as courts and government offices, must choos 
lower clase moderately priced sites and yet be accessible ty 
HE negro most people. 
The next zone is that of working-class 
and industry. This area was once, perhaps, one o 
better class housing but age and the growth of trafit 
and other urban problems have lowered its status 
Thus housing conditions are moderate to poor an 
rather closely packed, either in old houses divided 
into flats, in old tenement blocks or ‘back-to-back 
\ houses or in modern flats which have replaced e | 
Rv buildings. This zone is inhabited by working clas 
Vea a | people who cannot afford to move out to better 
2.29 C.B.D. and other zones of Chicago, U.S.A. The homes in the middle class residential districts. At 
C.B.D. which represents the original site of the other reason for the predominance of workers in 


town, is surrounded by industrial and residential such areas is the presence of industrial plants built 
zones. Industrial zones are related to major roads and j 


railways and between them are lower-class residen- on land which is relatively cheap. i 


tial areas. The residential zones further from the Beyond the poorer residential sections is a bell 
centre are middle class housing. where land values again rise, though they do nol 
4 

2.30 Idealized pattern of functional zoning of towns. 


Suburban zone of variable width. Better class housing with gardens, broad, 
treelined streets. Some areas not yet overtaken by suburbs continue as 
agricultural land, producing high-value Products such as fruit, vegetables, 
flowers and milk. Moderate density of population. High land values 
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Zone of industry and working class housing Houses are usually older and 
may be decayed better class housing, or houses originally designed for 
workers such as tenement blocks or back-to-back housing. Industrial plants 


are nearby. Streets are narrow and crowded. Density of lat is high 
Land values are moderate to low. y of population is hig 
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Central Business District. Main concentration of offices, shops, tall 
buildings and traffic. The focal point of the town. Little residential 


landuse. Some hotel and entertainment use. Population densities 
extremely high durin, 
return home. Land vi 


g the day but very low at night when workers 
alues very high. 


Transitional zone Some commercial functions 
requiring large floor -space. Some hotels, 
Supermarkets, Public buildings,perhaps some 
industry. Little residential use. Population density 
moderate to low . Land values moderate. 


Outer suburbs. Detached 
residential towns sometimes 

linked to city by ribbon 

development . Agricultural land. 

Moderate to low population 

density. Moderate to low 
land values. 
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reach the level of C.B.D. values. Here new suburbs 
are inhabited by middle class to wealthy citizens. 
The suburbs grade into a commuter belt where old 
villages or towns and modern housing developments 
are occupied by people who travel each day to 
offices in the city centre. Between the suburbs there 
may be stretches of agricultural land. This land is 
devoted to the most profitable forms of farming, 
namely market gardening, dairy farming and inten- 
sive poultry farming, and provides the city with 
fresh vegetables, fruit, milk etc. Outside this ring 
again is a belt of, more mixed farming including 
truck farming and livestock rearing. This belt may 
be interrupted by small towns or enlarged villages 
which have residential functions, housing commu- 
ters, but which are not a continuous urban settle- 
ment like the true suburbs. Thus functional zoning 
extends throughout the town and into the surround- 
ing countryside (see also Special Topic 8). 

The development of a C.B.D. is most marked in 
American towns and is fairly advanced in European 
cities, and in older colonial towns like those of 
South America, e.g. Buenos Aires, Caracas. It is 
also found in lands settled later but by predomi- 
nantly European settlers such as Australia, South 
Africa and Rhodesia. However some of these ‘colo- 
nial’ towns also share some of the characteristics of 


the towns of African and Asian countries, such as - 


squatter zones. C.B.D.s are generally less well de- 
veloped in Asian and African cities. The reasons for 
these variations are different for different areas. In 
Europe, for instance, the desire to preserve ancient 
buildings in the town centres may militate against 
the development of tall skyscraper blocks, and 
though retail shops and offices are centrally located, 
land values may not be as high as in America be- 
cause tall buildings cannot be built. Many towns, 
as a result, have both a new centre with conditions 
approaching those of a C.B.D. and an older centre. 
_In Asia or Africa, the same factors may apply, 
in that old buildings may occupy key positions, but 
another factor especially in Asia is the traditional 
institution of the shophouse, which makes the city 
centre not only the main commercial centre but also 
the most densely settled residential area of the town. 
This contrasts markedly with the true C.B.D., which 
is almost completely deserted at night since it con- 
sists of shops and offices used only during working 
hours, In Asian towns the shops are usually small 
and living accommodation is in the same building. 
Department stores are few because there are few 
traders with the resources to set up such stores, Or 
because the market would not justify their develop- 
ment. The result is a proliferation of smaller shops 
and fairly low buildings, with tall office blocks only 


in certain parts of the town, and this means the area 
covered by the town centre is usually very large. 
Functional zoning on the C.B.D. model is rather 
poorly developed, so that a broad commercial sec- 
tion in the centre is usually surrounded by a broad 
residential sector with some pockets of commercial 
or industrial activity along main roads. Modern in- 
dustrial activity is usually on the outskirts of the 
town, because overcrowding in more central areas 
prevents the building of large factories. Squatter 
areas may sometimes form an additional zone on 
the outskirts of the town. 

The patterns of such traditional towns are now 
being changed, partly by spontaneous economic 
selection, and partly by deliberate planning. Some 
sections of towns where tourists are numerous, such 
as Hong Kong, Bangkok, and Singapore are mov- 
ing towards a more western pattern. Elsewhere, as 
in Kuala Lumpur for instance, squatter areas are 
being cleared, new low-cost flats and houses are 
being built and the building of tall office blocks in 
the town centre is actively encouraged. 

In many African and Asian towns, however, 
zones are not in concentric rings at all. This is partly 
because the different racial or national groups con- 
centrate on certain activities, so that population 
zones become functional zones. For example, Chin- 
ese people in South-East Asia or Indians or Syrians 
in various parts of Africa, have concentrated on 
trading activities. As a result the zone where they 
live has also become a trading zone. This may be 
the only trading zone in the town or there may be 
trading zones dominated by other groups. More- 
over certain craftsmen or petty-manufacturers, €.8. 
goldsmiths, leather workers, may congregate in cer- 
tain streets or special parts of the town. 

In many old towns there is no room for new 
buildings near the centre. Thus when the European 
administrators wanted to build government offices, 
district headquarters, land offices or agricultural 
offices they usually chose a site outside the existing 
centre. Many towns, e.g. Kuala Lumpur, have very 
distinctive sections where administrative offices are 
concentrated. At the same time the practice of pro- 
viding houses for government officers as part of 
their terms of service, means that government ser- 
vants tend tolive in specific areas (Fig. 2.28). In many 
underdeveloped countries, too, there is a great need 
to develop industries. This development is encour- 
aged by setting aside special industrial estates. Thus 
industries are concentrated in one area instead of 
being distributed throughout the town. Another 
factor is that the provision of low cost housing for 
workers by governments is usually concentrated in 
specific areas where there is land to spare for build- 
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ing. This may be near the industrial sites or may 
be quite separate. 

All these factors combine to produce a pattern 
of zones which is relatively unrelated to strictly 
economic factors, but which reflects the piecemeal 
development and expansion of towns by different 
people or for specific reasons. Medieval towns in 


SPECIAL TOPIC-2 
Hinterlands and Urban Fields 


Functional zoning can extend the influence of the 
town far into the surrounding countryside by 
creating suburbs and by determining the use of 
agricultural land for certain crops. Another way 
in which the towns influence their surroundings 
is by their domination over a ‘field’ or hinterland., 
Towns serve not only their own inhabitants but 
also the people of the surrounding countryside. 
Moreover the large towns also serve some of the 
needs of people living in smaller towns in the 
area. 

1. HINTERLANDS. In the case of ports the 
area of influence is called the hinterland. This 
area is the one from which supplies are drawn 
for export and to which imports are distributed. 
In some cases the hinterland of a port is very 
large, extending into several countries. For in- 
stance the hinterland of Rotterdam includes not 
only the Netherlands but also parts of Germany, 
Belgium and Switzerland. 

The range over which a port can exercise its 
influence is determined largely by factors of 
transport. If a port possesses many road, rail and 
river or canal links with surrounding areas, 
goods can move easily into the port for export, 
and imports can be easily distributed over a wide 
area. On the other hand if communications are 
interrupted by ranges of mountains, or other ob- 
stacles, then the hinterland may be less extensive. 
Changes may take place in the size and shape of 
hinterlands for various reasons. An outstanding 
example is the case of Hamburg (Fig. 2.20), whose 
hinterland once extended right up the river Elbe 
into what is now East Germany and Czechoslo- 
vakia. The creation of the Iron Curtain between 
the communist bloc and the rest of Europe has 
drastically curtailed the area which can be served 
by Hamburg. The port has continued to grow, 
but had its earlier hinterland been maintained 
after the Second World War its growth could 
have been much more rapid. 


Europe resembled this pattern in some ways, 
their Jewish trading quarters, streets of smiti 
butchers, suburban settlements outside the : 
walls, and so on, but gradual development 
hundreds of years has changed the old patter 
may well be that the patterns of present-day A 
and African towns will change in a similar w 


In other cases the hinterlands of some port 
may be diminished by the growth of other port 
For instance in Malaysia a number of small port 
once served the western side of the country. No} 
the hinterlands of most of these have been ab 
sorbed into the widening hinterlands of Penan 
and Port Klang. This has been largely thi 
result of improved communications. In earlie 
times it was difficult to transport good 
around the country so small ports each d 
a limited area, but the development of roads ha 
extended the areas served by the major port 
An east to west road link allows Port Klan 
to serve even parts of the East Coast as we 
as much of the centre and south of the country, 
The building of an east to west road across tht 
north of West Malaysia will help to extend the 
hinterland of Penang to the East Coast. ; 

The importance of a port depends not only on 
the size of its hinterland. If the area is sparsel} 
populated the volume of trade will be small even 
if the hinterland is large. On the other h 
quite small hinterlands in a densely popula’ 
area may enable ports to carry on a brisk trade 
The value of a hinterland to a port also depend 
upon the quality of the land and the range 0 
products. Thus a port with a varied hinterlan 
containing both uplands and lowlands, agri 
tural and industrial areas, will have far more a@ 
vantages than one with a homogeneous hinterland 
producing a single product. For instance the port 
of Nigeria, Ghana or Ivory Coast, i.e. Lagos 
Accra, Takoradi and Abidjan have varied hintet 
lands which produce minerals, cocoa, coffee, oi 
palm and groundnuts. The processing and export 
ing of these products gives them many advanta 
Onthe other hand Nouakchott and Nouadhi 
in Mauritania, farther north, have hinterland 
which are sparsely populated, and are arid 0 
semi-arid and where the only valuable export is 
iron ore, which is not processed in the country 


HINTERLANDS AND URBAN FIELDS 


The hinterland of a port can therefore deter- 

mine the pattern and volume of trade and will 
also govern its industrial development. 
2. URBAN FIELDS. The area around a town 
which it serves and from which it draws custo- 
mers for its shops and users of its various serv- 
ices is called its field of influence. The field of 
a town depends upon its size and the kinds of 
services it offers so that the towns which offer 
the greatest facilities can serve people from a 
wider area. On the other hand, it will only be 
worthwhile providing certain services in a town 
if there are enough people in the town and in 
its surrounding field, to make it worthwhile. 

In fact there is an hierarchy in which towns 
rank according to the services they provide and 
the size of their fields. Thus the lowest ranking 
towns are the small towns with a few shops, a 
bank and perhaps a cinema. The next highest 
order towns have more shops, banks, cinemas 
and schools. Larger towns again have several 
secondary schools and a hospital, as well as the 
usual commercial services, and the largest towns 
serve as regional centres and often have a range 
of higher education facilities (such as univer- 
sities, teacher-training or technical colleges), pub- 
lish newspapers and are the centres of bus ser- 
vices which serve the surrounding region. Such 
large towns serve not only the country districts 
but also the people living in lower ranking towns 
within their fields, providing those services which 
the smaller towns cannot support because their 
fields are too small. Thus, though people usually 
shop in the nearest small town, they may visit a 
larger centre to buy some particular item which 
is not available locally or may visit the larger 
town for medical or educational purposes. 

The types of services provided by towns of dif- 
ferent ranks have been studied in Britain, Europe 
and the U.S.A. butit is possible to work outa hier- 
archy of towns on similar lines for any country, 
even though the exact services provided by the 
towns may not be the same everywhere. The size 
of a town’s field depends on several factors such 
as communications links, density of population 
and the presence or absence of administrative 
functions. The shape or size of a field may be 
affected by mountain barriers or other obstacles 
to transport. In underdeveloped countries many 
towns have rather small fields because major 
roads are not well-developed and the town can 
only serve those people who can reach it by foot 
or by bicycle. In areas of dense population a 
town’s field may be small in area because of the 
numerous competing towns in the region, while 


in sparsely populated areas the lack of urban 
development may mean that quite small towns 
may have very large urban fields. Similarly a 
well-situated town may be provided with services 
such as hospitals, schools, bus services, because 
of its central position, but its commercial de- 
velopment may be much slower. This is particu- 
larly true of towns in underdeveloped countries 
where a central position may give a town ad- 
ministrative and other public services but the 
purchasing power of people in the surrounding 
area is low so that commercial growth is in- 
hibited. 

Whatever the services provided by a town of 
a given rank there are certain patterns which 
emerge when towns are classified according to 
their urban fields. The first is that towns of a 
given rank are usually at about the same dis- 
tance apart. If they were too close together they 
would not all be able to support the same range 
of services because there would not be enough 
people to use them. Thus in Britain, for instance, 
the towns of the lowest rank are only about 10 
miles (16 km) apart. Larger towns with better 
services and wider fields are spread more widely, 
but in central and southern England no one lives 
more than 60 miles (100 km) from a town of 
100,000 people. Really large towns (over 400,000 
people) in Britain number only ten and these act 
as major regional centres in various parts of the 
country. These figures are not typical of other 
countries, because Britain has a very large urban 
population. Some European countries, such as 
France, and North American countries may 
have a looser network of towns, each with a 
larger field. In many underdeveloped countries, 
however, the pattern is slightly different. There 
are many small towns serving relatively small 
fields, but few really large centres, providing a 
full range of medical, educational, commercial 
and entertainment facilities. Usually only the 
capital city and one or two other towns attain 
the highest rank and this is one of the reasons 
why people drift into the cities; they wish to use 
the services which can only be provided in such 
large centres, e.g. Kuala Lumpur, and Bangkok. 

In ideal conditions there is not only an ideal 
distance between towns of a certain rank, but 
also an ideal shape for all urban fields, which is 
a hexagon. The hexagonal pattern (Fig. 2.31) is 
caused by the adaptation of a circular field to 
fit with the fields of neighbouring towns of the 
same rank. Of course this ideal pattern is hardly 
ever attained because differences in population 
density and communications patterns can ex- 
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tend or diminish an urban field in particular di- 
rections (Fig. 2.31). Urban fields, like port hinter- 
lands, can also be reduced or changed in shape 
by political boundaries. In developing countries, 
such as Malaysia, urban fields may be elongated 
in shape because they extend farthest along 
main roads. 

The study of urban fields may seem merely 
academic, but it has its uses, in that a business 
enterprise wishing to set up in a town can use 
this method to gauge the potential size of the 
market for its goods or services. A shopping 
chain could also determine which towns would 
be the best in which to build stores by choosing 
towns of a certain rank which would give a coun- 
try-wide network. Another way in which urban 
fields are important is that they have political as 
well as commercial relevance. An area which 
looks to a certain town as a regional centre is 
likely to be used as the basis for administration 
or local government. In some areas the political 
and economic influences exerted by large towns 
have made them the centres of states. For in- 
stance Paris was the centre of the Paris Basin in 
both commercial and political fields and from 
this area, territorial expansion gradually en- 
larged the extent of France to its present size. 


Urban problems 


_The problems faced by towns are of two different 
kinds, namely decline and growth, and these prob- 
lems are of quite different degrees of importance. 
It has already been said that old-established towns 
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2.31 Urban fields. (a) Ideal pattern if towns of the same rank were equally spaced and if conditions of trans 
and population in their fields was uniform. This pattern is never attained because of variations in tl 
conditions. (b) Pattern of fields of major and minor towns in part of southern England. Note how the mi 
fields of Romsey and Eastleigh are cut into by that of Southampton tothe south. Romsey, Eastleigh, Ha 
and Waterlooville have similar services, Botley and Bishops Waltham have fewer services but their fields are 
significant because they draw people from less densely populated areas. The network of fields is not eve 
as it is in the ideal pattern, because, although the towns are fairly evenly spaced, some are growing fi 
than others and the areas they serve differ greatly in population density and physical character. 


When towns and cities exert this kind of politica 
domination they become capitals and core area! 
of states. 

This was the way many states and nation 
started, especially in Europe. But the interaction 
of political power and the field of influence of a 
town can work in the other direction. For in 
stance if a small town is chosen as a district 01 
provincial capital and given administrative func 
tions it will perhaps extend its field over a lar; 
area and improve its services to meet the require= 
ments of the people living within its sphere’ of 
influence. On a larger scale this happens with 
capitals. For instance if a particular town was 
chosen as a capital bya European colonial power 
it may increase its commercial and adminis 
tive functions so that it remains the capital of 
the independent country, even when it is not 
particularly well-placed or has no historical asso 
ciations for the people of the country. This 18 
true of the capitals of the Latin Americam 
countries, which grew up as ports which linked 
the colonies to Europe, e.g. Rio de Janel 
Buenos Aires, Montevideo. In recent times 
Brazil, at least, has tried to break this patte a 
by establishing the new capital at Brasilia in the 
interior. 
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often find a new lease of life in a new function sv 
as light industry or tourism, so that relatively 4 
towns decline. Much more important is the pro 
lem of town growth which is taking place at 
creasing rate in all parts of the world and 
brings in its wake a whole series of other problet 
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1. TOWN DECLINE. Towns may decline for a 
number of reasons such as changes in forms of 
transport, exhaustion of mineral deposits, decline 
of certain industries, or as a result of competition 
from nearby towns. Changes in transport may cause 
a town to decline because new roads by-pass the 
town and divert trade to other centres, or changes 
in the relative importance of different types of trans- 
port may reduce a town’s status. For instance many 
old caravan towns near the desert borders, such as 
Timbuktu, have suffered some decline with the 
decline of the caravan trade and the change to more 
modern forms of transport. 

Ports may decline because large modern shipping 
cannot reach them. Similarly towns with ‘port-of- 
call’ functions may decline when new forms of trans- 
port make it no longer necessary to stop at certain 
points, e.g. St. Helena and Ascension in the Atlan- 
tic Ocean were once much more important as ports- 
of-call than they are today. Closure of canals, rail- 
ways, bridges or roads may also lead to decline in 
towns associated with them. This closure is some- 
times caused by a political boundary cutting routes, 
as in the case of Hamburg (Fig. 2.20) and thus re- 
ducing the town’s field or hinterland so that develop- 
ment is hampered. In fact towns which suffer be- 
cause of transport changes often merely stagnate; 
their decline is relative to the more prosperous, ex- 
panding and developing towns in surrounding 
areas. 

Towns based on the extraction of minerals, fish- 
ing ports and lumber camps are subject to decline 
when the resource which they exploit is exhausted 
or no longer finds a market. Some mining towns 
disappear altogether or dwindle into ghost towns 
with only a few inhabitants out of the thousands 
who lived there at the peak of the town’s prosperity. 
Many such ghost towns are found in western U.S.A. 
where small gold and silver deposits were worked 
by prospectors who moved on to the next discovery, 
constantly in search of quick profits. Fishing ports 
may decline because their scale of operations is too 
small to compete with highly mechanized commer- 
cial fishing fleets, or because fish stocks are ex- 
hausted. In some cases fish have been known to 
change their traditional migratory patterns, ¢.g. 
herring stopped entering the Baltic Sea in the fif- 
teenth century, and more recently, sardines and pil- 
chards have moved south from the Cornish coast. 
Some ports decline because their channels become 
silted and too shallow for shipping or because the 
commodity they used to deal with is no longer pro- 
duced in the hinterland, e.g. many small coal export- 
ing ports in Britain have declined with the reduc- 
tion in the use and export of coal. 


Decline in the use of coal in favour of other fuels 
may lead to the decline of industrial towns based 
on coalfields, but such a decline is usually due to a 
combination of factors such as poor accessibility 
or competition from similar goods produced more 
cheaply elsewhere. Many regions of Britain which 
were traditionally important industrial areas have 
declined in this way. In Lancashire, for example, 
competition from cotton textiles produced overseas, 
especially in Hong Kong, combined with the decline 
of the coalfield to reduce the importance of some 
of the industrial towns in the area. While many of 
the more accessible towns such as Wigan and Old- 
ham have developed new industries such as plastics 
and electrical goods and have been revitalized, some 
of the inaccessible towns on the edge of the Pen- 
nines, such as Rochdale, Nelson and Bacup have 
been unable to attract new industries and continue 
to decline. In the U.S.A. the problem of accessibility 
to the main home markets to the west of the Appa- 
lachians is one of the major factors in the decline 
of some New England industrial towns. Even Pitts- 
burgh, once the ‘steel capital of the world’, has its 
problems, as manufacturing concentrates more and 
more on the Lake-shore towns, e.g. Cleveland (Fig. 
2.17), which have easier access to Lake Superior and 
Labrador iron ore and can also obtain oil and other 
modern fuels more easily than the older towns of 
the Appalachian coalfield. 

The decline of towns may be complete, as in some 
mining settlements, or it may be only relative, but 
it usually causes problems of unemployment and 
poverty, unless action is taken to inject new life into 
the town. Picturesque ports, and even mining towns 
in mountain areas can turn to tourism. Transport 
can sometimes be improved to bring a town back 
into prominence. But in old industrial areas these 
solutions are not always possible. Most govern- 
ments tackle the problem by giving incentives for 
new industries to set up in old towns, and many 
light industries have moved into such areas, though 
not always in great enough numbers to meet the 
needs in declining towns. Thus electrical, plastic and 
rubber industries have been developed in old South 
Wales mining towns but these are not enough to 
provide employment for all the people who no 
longer work in the mines. 

The result is regional depopulation from areas 
which are declining and which often have old, dirty, 
congested housing and a dismal appearance, dere- 
lict land, tip heaps or open cast pits and other un- 
pleasant features which encourage people to move 
away. This may be the logical answer to the prob- 
lem but in its turn it creates fresh problems. The 
people move to more prosperous towns helping to 
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increase the problems of growth and the net result 
is a very unbalanced population distribution pattern 
as well as regional differences in development, in- 
comes and employment opportunities. 

2. TOWN GROWTH. Town decline may only be 
a temporary problem and in any case it only affects 
a minority of towns, but town growth and urban- 
ization is a problem which has not only been impor- 
tant in the past but will continue to become more 
and more difficult to cope with in the future. 

(a) The drift to the towns. There are two reasons 
for town growth. Firstly towns form concentrations 
of population and in each succeeding generation 
these concentrations will become greater by natural 
increase unless they are kept in check by out-mig- 
ration. Migration from towns to rural areas, how- 
ever, is the exception rather than the rule and thus 
natural increase contributes significantly to town 
growth. 

Secondly towns are constantly gaining popula- 
tion by in-migration—the drift to the towns. It is 
important to realize that this is not a modern prob- 
lem. People have been attracted to towns for one 
reason or another ever since towns were first estab- 
lished. Some of the most ancient civilizations dis- 
covered by archaeologists were based on large cities 
and in newly-settled countries, as soon as the land 
has actually been opened up, the drift to the 
towns begins. In some countries still gaining popu- 
lation by migration, immigrants rarely settle in the 
countryside at all but prefer to stay in the towns. 
This is why urbanization has been so rapid in Aus- 
tralia, where about three-quarters of the population 
live in towns. The drift to the towns is the result 
of a number of factors. 

i. Rural overpopulation. Overpopulation in coun- 
try districts is a major factor in the drift to the 
towns. Depending upon the methods of farming em- 
ployed, there comes a point at which land can sup- 
port no more people. Some people react to this by 
opening up new lands or by migrating to new coun- 
tries, but the majority move to the nearest towns 
in search of urban employment. 
ii. Employment opportunities. Towns provide bet- 
ter employment opportunities, better shopping and 
entertainment facilities and better public services. 
Where country life is hard, farms are isolated and 
agricultural incomes low, there is a strong incentive 
for rural depopulation, In almost every country, 
whether advanced or underdeveloped, the attrac- 
tion of the town is such that rural depopulation 
takes place. In underdeveloped countries, such mi- 
gration occurs even when the Prospects of employ- 
ment, housing or improvements in earning power 
in the towns are practically non-existent, : 


iii. Lure of the towns. Not all reasons for movin 
to towns are sound economic ones. There is a lur 
about towns, pictured as busy, full of life, up-to. 
date, and exciting, which appeals to country peopl 
all over the world, especially if their own lives ar 
hard or their homes isolated. Thus many peopl 
move to towns with no set purpose or at least with 
little idea of whether life will be really better for 
them there. 4 
iv. Protection. Inthe past, and even in some places 
today, country people have moved into towns for 
protection in times of political instability. The con 
centration of population and the fecling that ther 
is safety in numbers has drawn people to towns for 
many centuries. One of the major functions of old 
towns, with their strong walls and defensive site 
was to protect their people and those of surround 
ing areas. 

v. Educational and other factors. In modern time 
people often move to towns because their education 
has fitted them for work which cannot be found it 
country districts. As education becomes more wide 
spread, dissatisfaction with rural conditions becomes 
more general and the number of people with quali 
fications for town-based employment also increases 
This gives added impetus to rural-urban migration, 
Also because of education, among other factors, 
some people move to towns not for their own bene 
fit but for that of their children. Schools and hos 
pitals are often better equipped in urban areas and 
books are more readily available. 

(b) Problems of urban growth. Town growth pose 
many problems some of which are due to expansion 
of the population and some to the physical expat 
sion of the towns. 

i. Employment. The drift to the towns has beet 
going on for centuries but it has not always beet 
as great a problem as it is today. In fact, whenevet 
the drift is gradual and involves only small num- 
bers it can usually be contained, and this was almost 
always the case in the past when population num 
bers were small. Occasionally it got out of hand, a 
during the Industrial Revolution in Britain and Bue | 
rope when thousands of people flocked into thé 
towns, partly as a result of agricultural changes, @ 
the standards of housing, hygiene and health d 
clined because of overcrowding in the towns. Evet 
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Moreover in many cases the people who are flock- 
ing to the towns cannot be gainfully employed be- 
cause industrial development is not keeping pace 
with urban growth. Standards of housing and health 
are therefore low and this gives public services in 
underdeveloped countries a task which is often be- 
yond their powers to solve. The pool of labour in 
underdeveloped countries is not enough to attract 
industrial development because the labour force is 
untrained and sometimes illiterate. Although labour 
can often be hired more cheaply in underdeveloped 
countries this does not offset investment deterrents 
such as political instability, lack of a market or the 
threat of nationalization by the government. Urban 
growth in advanced countries poses fewer prob- 
lems, for the large population concentrations in 
towns and cities attract new industrial develop- 
ment, and employment opportunities for migrants 
are available. 

ii, Provision of social services. The poverty of 
migrants into cities such as Calcutta, Lagos, Manila 
or Rio de Janeiro aggravates the problems of pro- 
viding social services such as water supplies, sani- 
tation and sewage disposal. Such is the pace of 
growth that in some cities plans for improvement 
merely scratch the surface of the problem. Squat- 
ters cleared from one area may settle in another un- 
less housing can be found for them, and it is very 
difficult to match the density of population incrowd- 
ed shanty-towns by modern housing development, 
so that slum dwellers always seem to outnumber 
the new homes provided by city housing authorities. 
This is true even in the cities of advanced countries 
where the old tenements and workers’ dwellings of 
the nineteenth century, often in the congested heart 
of the cities, are often in slum condition. But such 
is the shortage of land that new homes cannot be 
built until the slums have been cleared. In this case 
the problem is where to house the people while the 
new houses are being built. Thus almost everywhere 
progress to improve conditions is very slow. 

iii. Urban sprawl. Among the major problems 
posed by town growth is the areal expansion of 
rapidly growing cities. In almost all countries of the 
world towns are growing at the expense of sur- 
rounding agricultural land. In both advanced and 
underdeveloped countries the wealthier classes of 
town dwellers are constantly moving from the 
crowded centres of the cities to the more pleasant 
suburbs where they can build larger houses and en- 
joy the space and privacy of a garden around the 
house. In many countries the outskirts of the towns 
are also added to by squatters who build makeshift 
shacks on unused land although they have no legal 
right to the land. The difficulty of restricting town 


growth in either case is immense, and most towns 
are surrounded by wide rings of suburbs. 

Historically suburbs have grown first along major 
roads leading into the towns as ribbon settlement. 
Such sites are the first to be developed because 
of their accessibility, but soon the demand for 
suburban homes causes the land between ribbon 
settlements to be bought up, built on and made 
accessible by the construction of new roads. This 
kind of development is known as infill. At the same 
time small towns and villages within commuting 
distance of major cities are also developed for resi- 
dential use. In this way towns are continually grow- 
ing and in some areas the suburbs of a number of 
neighbouring towns may be so close together as to 
form an almost continuous urban development 
called a conurbation (Fig. 2.32). Many examples of 
conurbations are found in Europe and America. 
The almost continuous development of the U.S.A’s 
eastern seaboard which includes many large cities 
and their associated suburban zones has been called 
Megalopolis. Many people predict that south-east 
England, where towns are growing rapidly at the 
expense of the intervening countryside, will one day 
be another almost entirely urban area. Other conur- 
bations are found in the English Midlands where 
the towns of Birmingham, Smethwick, West Brom- 
wich, Walsall, and Wolverhampton, as well as a 
number of smaller towns, have almost merged in a 
broad area of industrial and mining development, 
the Black Country. The same is true in northern 
France and southern Belgium to a lesser extent and 
also in the Ruhr Valley in Germany, where only 
very strict planning laws have been able to maintain 
narrow strips of countryside between the urban 
sprawls. In Britain there is a Green Belt policy, which 
means that new building is restricted in an area 
around the main towns so that countryside is avail- 
able for recreation for town dwellers and urban 
sprawl does not grow too rapidly. 

The problems of urban growth in underdeveloped 
countries are often different. The main problem is 
to improve conditions in squatter areas and provide 
essential services when much of the town’s popu- 
lation is not contributing towards the rates and 
taxes which finance such developments. At the same 
time the problem of limiting sprawl in the suburban 
developments of the wealthier classes also has to be 
overcome. As in advanced countries, speculative 
builders are much more willing to build higher-class 
housing from which they can make good profits 
than to build much more essential housing for work- 
ing class families. Thus the brunt of the housing 
problem falls on governments which already have 
great financial problems in the overall development 
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2.32 Conurbation of the Ruhr Coalfield, Germany. Note 
eliminating the open countryside between them. 


of their countries’ more basic resources. Additional 
strains are imposed by the lower standard of health 
and hygiene in many underdeveloped countries and 
by the need to provide additional educational facil- 
ities for rapidly growing populations. 

iv. Traffic congestion. Size is not the only physical 
problem associated with town growth. Another ma- 
jor problem is traffic congestion. The larger a town 
grows and the more important its functions become, 
the more people are likely to work or shop there. 
As the town becomes larger, even people living with- 
in the built-up area need to travel by car or bus to 
cross the town and outsiders naturally bring their 
cars or travel by public transport. Wherever trade 
is important, commercial vehicles such as vans and 
lorries will also help to add to traffic. 

Because most of the commercial functions of 
towns are concentrated in the C.B.D.s, the centres 
are the areas of greatest traffic congestion. There are, 
however, other areas where traffic congestion can 
occur at certain times of the day, if not all day long. 
Such areas include the roads leading to factories, 
offices or schools, which will be thronged with 
people morning and evening; minor shopping cen- 
tres which grow up in the suburbs; football grounds 


and other sporting arenas which may cause conges- 
tion at weekends or in the ev 


ae K enings; entertainment 
districts which will be busy at night; roads radiating 
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how the numerous towns have grown outwards, gradual 


to residential and dormitory towns which will b 
busy when commuters flock to the cities in th 
morning to work and return home in the evening 
Such congestion becomes greater when the a 
is built-up in tall skyscraper blocks whose omo 
sometimes employ thousands of workers, w 
at the end of office hours everyone leaves the bui 
ing within a short space of time to make thein 
home. This puts tremendous pressure on pu 
transport and causes journeys to take much ra 
than they normally would. In most cities in advat 
ced countries the rush hour may really last for tW? 
and-a-half or three hours and during that perl 
buses and trains are crammed to capacity, “a 
are full of buses, private cars and taxis, and mo 
ment around and out of the city is very slova 
In older towns, whether in advanced or w 
developed countries, the narrowness of the strê 
which were built long before the days of mong i, 
transport and the lack of parking facilities he A 
create congestion. Cars may park along the n K | 
of the roads restricting movement to a narrow E| 
and a multiplicity of narrow streets, sharp co 
and waits to turn into lines of traffic may slow do 
movement and thus create even greater congestl 
v. Pollution. Another problem which has OM 
been fully realized in recent years is that of pol 
tion, and environmental deterioration. This has 
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a growing problem in towns all over the world for 
many years and includes not only pollution of 
the air by smoke from factories and houses, fumes 
from cars and so on but also pollution of rivers and 
other water resources in urban areas by effluents 
from factories, oil and rubbish. It also includes the 
spoiling of the landscape by tip-heaps and derelict 
land, as well as problems of noise from factories 
and traffic. All these factors make towns less healthy 
and less pleasant to live in and must be tackled by 
town authorities. In 1952 it was estimated that 
around 4,000 extra deaths were caused by ‘smog’ in 
London but the enforcement of a Clean Air policy 
has gradually reduced this figure so that there are 
no extra deaths for this reason today. There has not 
been a major smog in London for about 10 years. 
Smoke control is more easily enforced than other 
legislation such as noise abatement. Exhaust fumes 
are a particularly difficult problem in the U.S.A. 
where car ownership is very high. Noise is a problem 
especially in the vicinity of airports. Pollution origi- 
nating in towns can also have adverse effects on the 
surrounding countryside. 

(c) Solutions to urban problems, Solutions to most 
urban problems are extremely difficult to find. Most 
hinge upon better town planning and on the en- 
forcement of laws which restrict unplanned develop- 
ment. The problem of urban sprawl has been tack- 
led in several ways. Where building land on the out- 
skirts of towns is scarce or expensive because prices 
are high or because landowners or planning author- 
ities restrict building, development often takes place 
in smaller settlements at a little distance from the 
major cities. But this in turn leads to greater traffic 
problems as more and more people have to travel 
long distances to work and traffic congestion in- 
creases. Another way of limiting urban growth is 
to give incentives to industry to disperse to a num- 
ber of smaller centres, often in declining regions 
which provide many migrants to major centres. In 
many countries a single town has far outstripped 
others and incentives such as tax relief, cheap land 
prices or monetary grants are given to industries 
setting up in smaller centres to keep population 
and economic development more evenly distributed. 
Many underdeveloped countries have this problem, 
which is continually being aggravated by city-ward 
migration and increasing disparity between the cap- 
ital and the rest of the country in development and 
services, Under these conditions it is very difficult 
to halt the drift to the towns. Some countries such 
as Malaysia try to halt this drift by providing new 
land for landless farmers and encouraging rural 
rather than urban development, but such action is 
rather slow in its effects in comparison with the 


numbers of people involved, especially when birth 
rates are high and both rural and urban population 
is expanding rapidly. 

Another way in which many countries have 
sought to overcome the problem of ever-growing 
cities is by building completely New Towns at a 
distance from the main urban centres. Such towns 
have industrial as well as residential areas and aim 
to provide employment as well as better housing 
for people who move from the major towns to the 
New Towns. Britain has many New Towns, some 
of which have been more successful than others. 
Many within the ‘commuter belt’ still have a large 
outflow of labour to London or other large cities 
but others have succeeded in providing adequate 
and suitable employment for the population. Many 
other countries have followed this example, in- 
cluding Malaysia where Petaling Jaya was set up 
not only to house overspill population from Kuala 
Lumpur, but also to provide employment on its 
industrial estates. As a self-contained new town 
Petaling Jaya has been a failure because, being so 
close to Kuala Lumpur, there is a tremendous ex- 
change of workers each day contributing very much 
to traffic congestion in the whole area. The better 
conditions of the new town attracted many of the 
wealthier people to move from crowded Kuala 
Lumpur to new homes in Petaling Jaya but fewer 
workers were able to move especially in the early 
stages of the town’s growth. Industrial development 
proceeded well but many workers had to come from 
Kuala Lumpur to factories in Petaling Jaya while 
the better-off citizens of Petaling Jaya still move 
every day to their offices and businesses in Kuala 
Lumpur. The small space between the two towns is 
being rapidly infilled with housing, offices, the Uni- 
versity and other development. The twin towns with 
their greater prosperity than most of the country 
have in fact succeeded in attracting even more 
migrants, not all of whom can be employed. 

In fact the problems of town growth are contin- 
ually increasing, as are the problems of population 
with the rise in human numbers. The problems of 
towns in the advanced countries are hard to solve 
but those of underdeveloped countries, where 
finance for improvements is often difficult to find, 
are much worse. The statistics of large towns in the 
world today illustrate the magnitude of the prob- 
lem. In the world as a whole there are about 2,000 
large towns (population over 100,000) and of these 
nearly 700are in Asia, excluding the U.S.S.R. China 
alone has over a hundred such towns. Europe, North 
America and the U.S.S.R. together also have about 
700 large towns but there are fewer in Africa and 
South America. In these areas, however, the prob- 
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lems are equally acute because though the towns 
are few, they are very large, disproportionately so, 
considering the rather sparse population of these 
continents. If only ‘million cities’ are considered a 
similar disproportionate distribution around the 
world is noticeable. Of the 133 ‘million cities’ in the 
world today, 47 are in Asia, excluding the U.S.S.R., 
where most of the countries are Struggling with 
underdevelopment. In the advanced countries num- 
bers are also fairly high, as Europe and the U.S.S.R. 
have 31 and North America, including Mexico, has 
21, but here the overall development of the eco- 
nomy means that more large towns can be sup- 
ported. It does not however lessen but rather in- 
creases the environmental problems caused by towns, 
such as traffic congestion and pollution, since many 


QUESTIONS AND EXERCISES 


1. What are the main siting factors of settlements ? 
Show how the sites of rural settlements may 
(a) hinder, or (b) encourage their growth. 

2. How do any three of the following affect the size 
or shape of rural settlements, 

(a) the site of the Village, 

(b) the organization of village society, 
(c) land tenure, 

(d) migration, 

(e) urban sprawl. 

3: What is the relative importance of site and situ- 
iy. factors in town development? What kinds 
of towns are i iti 
Sat, particularly dependent on siting 

4. Show how any three of the followi i 
good town situation. ely Nene 
(a) transhipment points, 

) focus of routes, 
(c) political frontier zones, 


of the million cities are in close Proximity, ¢ 
in eastern North America and wester 1 Europe, j 
South America the large number of nillion cit 
(8) in proportion to the total population, highli 
the great disparities between the towns and th 
countryside in that continent. Urbanism is in fy 
a world-wide problem and one which both adva 
ced and underdeveloped countries have to tackk 
There is no question of halting the growth of town 
they must inevitably become larger and larger, b 
the problem which faces urban society is the in 
provement of conditions in towns and the min 
mizing of the unpleasant effects of towns on sur 
rounding rural areas. Adequate solutions must by 
found to the problems of sprawl, pollution api 
transport congestion. 


(d) mountain and lowland contact zones, 
(e) obstructions on routeways. 

5. With reference to any two of the following funt 
tions show how function affects the appear 
ance and morphology of towns. 

(a) administration, 

(b) defence, 

(c) industrial production, 
(d) trade. 

6. What are the major types of ports? Why do 
Ports have well-developed commercial and it 
dustrial functions as well as trading. activi 

ties? i 

7. Describe the effect of economic factors on th 
internal zoning of towns. What other facto’ 
can Cause urban zoning? 

8. Why are towns constantly growing both in pop 
lation and in area? What are the major pt 
blems caused by urban growth? 
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H.S.C.-TYPE QUESTIONS 


J; 


Analyse the geographical conditions which 
have contributed to the growth of dense popu- 
lations in either the industrial belts of continen- 
tal Europe or agricultural areas of China. 


. What are the chief factors leading to the deve- 


lopment of (a) nucleated and (b) dispersed rural 
settlement patterns? 


. Why are the large cities to-day of relatively re- 


cent development? Describe the growth of any 
two of them in either Europe or Asia. 


. Consider the factors that have affected the trade 


or industries of the major seaports of either 
U.S.A. or Japan since the Second World War. 


. What problems may arise when attempting to 


classify towns according to their functions? 


. To what extent has the development of electri- 


H.S.C. QUESTIONS 


bs 


Outline the pattern of rural settlement in a 
small area (about 50 square miles) which you 
have studied in the field, and explain its rela- 
tionship to (a) farming systems, (b) communi- 
cations and (c) non-agricultural activities. 
(1970) 


. Either With reference to any area you have 


studied, discuss the types and siting of rural 
settlement associated with (a) plantation agri- 
culture and (b) peasant farming, 

Or In what ways may patterns of rural settle- 
ment display a relationship to systems of land- 
use and the size of farms? (1971) 


. Why are important ports also large industrial 


centres? (1971) 


. Describe what is meant by (a) a hierarchy of 


urban settlements, and (b) the sphere of influ- 
ence of a town. (1971) 


. Using examples from more than one country 


you have studied, discuss the ways in which the 
history of settlement and colonization is reflec- 
ted in the rural landscape. (1972) 


. Many large cities of over a million people are, 


or have been, ports of importance. In the light 

of this statement, discuss briefly the sites and 

reasons for growth of: 

(a) two cities for which the statement is true, 
and 


city or rail transport influenced the siting of 
settlements ? 


. What is meant by the hinterland of a port? 


What geographical and political factors may 
affect the extent of the hinterland? 


. To what extent has proximity to water trans- 


port influenced the size and growth of towns? 


. Write short notes on two of the following. 


(a) Urban fields 
(b) Defensive sites 
(c) Resorts 

(d) Frontier towns 


. Analyse the nature of the larger towns of your 


own country. How was each of them founded ? 
And what factors have caused their recent 
growth or decline? 


(b) two cities for which it is not true. (1972) 


. Either How would you attempt to delimit the 


sphere of influence (or urban field) of a town? 
Illustrate your answer from studies you have 
carried out in the field. 

Or In what ways may the functions of small 
towns reflect the activities of the surrounding 
countryside? (1972) 


. Under what circumstances may the size and 


spacing of urban settlements be expected to 
conform to a systematic pattern? (1973) 


. How would you account for the extraordinary 


stability of some rural settlement patterns over 
long periods of time? (1973) 


. Discuss, with reference to any large town you 


have studied in detail: 

(a) Its location, 

(b) Its site, 

(c) Its internal geographical specialisation. 
(1973) 


. Discuss the relationships of types of rural 


settlement to their functions and their environ- 
mental setting. (1974) 


. With reference to an area you have studied in 


the field, discuss the relationships between a 
small town (less than 50,000 people) and the 
countryside around it. (1974) 
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THE ORIGIN OF AGRICULTURE 


AGRICULTURE is the most fundamental form of hu- 
manactivity and includes not only the cultivation of 
crops but also the domestication of animals. Agri- 
cultural land is thus the most basic of the world’s 
vast and varied resources, and from it the human 
masses are fed, clothed and sheltered. Tt is still 
not known when agriculture actually originated. 
Primitive men must have begun as food gatherers, 
ts, leaves and roots they could 
t have been bountiful in those 
days when human numbers were so small and 
wild plants grew everywhere. As time Passed and 
human numbers grew, fishing and hunting became 
increasingly important in supplementing what was 


lacking in the field, and an endless search for food 
ensued, 


It was soon real 
duction was neces 


settled communites, Because the 
were no longer continually moving they had FH 


to develop the various arts, crafts and skills thl 

formed the basis of modern industries and ali 

evolved religious and political ideas. Without a sth 

tled agriculture, a measurable degree of civilizatil 

is not possible. Naturally, as civilization becam 

more and more advanced, the demands upon d 

productivity of the environment became more'exat 
ting. In an ever-expanding community, ways ani l 
means had to be found to increase the agricultutil 
productivity of the land. Canals were dug to brin 
in more water; better seeds and improved method 
of tillage helped to increase the annual harvests 
With the spread of agriculture as a global activit 
tremendous progress was made in every aspec! | 
crop production. The use of steam, oil, gas Ki 
hydro-electric power allowed farms to be me $i 
ized, which not only raised productivity per act 
but also brought about rapid expansion in the toll 
land-area farmed, especially in the New Worl 
Mechanization created large crop surpluses so tl 
international trade in agricultural crops becall 
possible. Many industrial nations today grow Vu 
little food and yet they are able to support lafi 
populations with the help of food imports. 
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GEOGRAPHICAL FACTORS 
INFLUENCING AGRICULTURE 


The distribution of crops and farm activities is 
everywhere influenced by environmental controls. 
In some environments, farming is favoured by cli- 
mate, soil or relief, so that very little effortis needed 
to raise crops. In others, farmers are at the mercy 
of nature; and great skill is required to modify the 
environment to obtain even the barest subsistence. 
The following are some of the major geographical 
factors that influence farmers and their work. 

1. CLIMATE. Climatic factors exert the greatest 
control over the world distribution of agricultural 
types. It is essentially a question of climate when 
grapes are not grown in the tropics and date palms 
flourish only in the deserts. Despite all the advances 
made in science, man can do little to control cli- 
mate. He cannot prevent the Siberian rivers from 
freezing in winter, nor is he able to lower the high 
temperature of the Sahara. He can at best adapt 
himself to the climatic environment or moderate the 
climatic extremes by using greenhouses, central 
heating or irrigation. The various climatic elements 
that affect agriculture are as follows. 

(a) Temperature. The degree of warmth, the dura- 
tion, and the intensity of sunshine, all affect crop 
maturity to a certain extent. For example in Britain, 
wheat and forage crops do better in the south where 
conditions are warmer; while oats and turnips can 
be grown in the cooler climate of the north. Many 
garden crops and fruits are not able to withstand 
extreme diurnal temperature variations. Night 


frosts may damage the tender leaves of plants and ` 


protective measures must often be taken, such as 
burning oil lamps to raise the temperature, or 
‘smudging’, i.e. creating smoke that prevents rapid 
ground cooling. Very low temperatures in the Arctic 
regions preclude any form of crop cultivation. 
Sunshine not only accelerates ripening of crops 
but also improves the quality of the final products. 
In temperate farming, the length of the growing 
season is often an important consideration. For 
example, wheat requires a 90-day frost-free growing 
period and summer temperatures around 60°F. 
(16°C.); cotton needs summer temperatures of over 
70°F. (21°C.) and 200 days without frost. 
(b) Moisture. Moisture, either from the atmos- 
phere or from the ground, is absolutely essential in 
plant growth. It is not only the amount of moisture 
that counts, but also such vital considerations as 
the distribution pattern during the year, the rate of 
evaporation and the conditions of relative humidity 
at the periods of sowing, growing and harvesting. 


An annual precipitation (including both rain and 
snow) of 40 inches (1016 mm) may be ideal for 
most temperate crops, but it is inadequate for agri- 
culture in the tropics, where the rate of evaporation 
is very great. In many tropical countries there are 
distinct wet and dry periods following one another 
in a regular pattern. Crops are sown and grow 
through the rainy period, to be harvested in the al- 
most perfectly rainless conditions of the dry season. 
This is the typical rhythm of rice cultivation in the 
Orient and of cotton farming in East Africa. In the 
Mediterranean shorelands, which experience winter 
rain and summer drought, plant growth is almost 
restricted to autumn and spring when both the tem- 
perature and the moisture conditions are favour- 
able. The long summer drought, with its low humid- 
ity conditions and excessive evaporation, poses a 
real threat to many plants. Cereals often require 
irrigation; but citrus fruits, vines and olives which 
have either a thick skin as protection against eva- 
poration or long tap roots to reach moisture, are 
well-suited to the Mediterranean environment. 

(c) Winds. Some plants are harmed by strong 
winds which may accelerate evaporation or physic- 
ally damage the plant. For example, in West Africa 
or eastern Brazil, high winds may blow off fruits 
like cocoa pods that hang’ precariously on the 
trunks and branches of the trees. Cocoa cultivation 
is therefore least suited to regions where violent 
winds like typhoons and hurricanes occur. On the 
other hand, sea breezes and light winds are often 
advantageous to certain plants like coconuts and 
coffee. Where winds are known to attain destruc- 
tive proportions, e.g. the typhoons of northern Lu- 
zon, Philippines, low-growing plants such as padi 
or tobacco have a better chance of survival than tall 
tree crops as they offer less resistance to the wind 
and are able to sway with the storm rather than 
snapping off. 

2. TOPOGRAPHY. A comparison of Fig. 3.2 
with a world map of relief features will reveal that 
the most intensively cultivated parts of the earth are 
the lowlands. The levelness of the ground eases cul- 
tivation and the use of machinery. Consequently, 
such areas have the greatest concentrations of popu- 
lation. All over monsoon Asia wet padi is grown in 
flooded lowland fields, coastal plains and alluvial 
river basins. The hills are terraced’ to create artifi- 
cially flooded lowland conditions for wet padi cul- 
tivation. In the New World, the rolling grasslands 
of the Pampas and the Prairies have been improved, 
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by such measures as re-grassing, for large-scale live- 
stock farming, mixed farming or extensive mech- 
anized wheat cultivation. Some other crops like 
cocoa and rubber are limited to tropical lowlands. 
Latex yield from rubber trees decreases apprecia bly 
at altitudes above 2,500 ft (760 metres), 

Not all crops prefer lowland regions, however, 
Crops like coffee and tea grow best on hill slopes 
and at altitudes up to 5,000 ft (1525 metres) or 
more, as in Assam, Ceylon, Colombia and the Bra- 
zilian Plateau, where the slopes are well-drained and 
there is little possibility of water remaining stagnant 
for long to rot the roots of the shrubs. The wetter 
conditions and higher temperatures of the lowlands 
do not suit these crops. With the rapid growth of 
human numbers, there is an increasing need to uti- 
lize the uplands, especially in crowded Monsoon 
Asia. In some areas the Virgin soils of the newly- 
cleared upland forests have proved to be some of 
the most productive lands in the world but Steep 
slopes are very prone to soil erosion. 

« Agriculturalists are devising new strains of crops 
that can survive at higher altitudes and in colder cli- 
mates but efforts to overcome topographical restric- 
tions have so far affected only small areas. The 
mountainous regions, therefore, remain sparsely 
settled or virtually unpopulated. Thus physical, as 
well as climatic controls over agriculture are pro- 
found and Man can do little to alter them, except 
in such directions as land reclamation from swamps, 
marshes or shallow seas. The annual increases in 
the world’s food production come mainly from 
greater intensification of farming on existing agri- 


osed of a variety 
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kinds of crops varies tremendously, 
quirements for cereals, be 


as a sound knowledge of soil properties, he j 
likely to gain the most from his BaL a Pay a 
purposes, the following aspects of soil studies must 


chemical composition, including such mineral 
calcium, potash, phosphorus, iron, aluminium g 
ca and soda, the soils which Tesult from the 
ering of these rocks will also differ greatly, Fori 
stance, the weathering of rocks rich in iron m 
produce soils rich in iron oxides. On the oth hay 
the weathering of limestone usually Produces ay 
with little lime content because the lime (calcin 
is dissolved and carried away by rain water, Th 
the composition of the soil is greatly dependent, 
the nature of the parent material—i.e. the tock 
which it was developed. 

Other factors are also important. Soil ig city 
sedentary, that is the soil may be found neart 
parent rocks from which it is derived; or it is tray 
ported. Soil may be carried to distant lands by wind 
e.g. loess; by ice, e.g. boulder clay; by running wale 
e.g. silt; or by volcanic eruptions, e.g. volcanic al 

Apart from their mineral constituents soils ah 
contain organic matter derived from the decomp 
sition of plants and animals. This is knowna 
humus and is renewed by leaf-fall and root deci 
The fertility of the soil is often determined byt 
amount of humus present, for humus improves st 
Structure, yields plant food and assists in retainin 
soil moisture. 

Crops require varying amounts of the differs 
mineral nutrients in the soil. For example cotti 
requires soils rich in nitrates, rubber does besto 
deep, slightly acidic soils and cocoa grows welll 
soils rich in iron and potassium. It is necessary I 
replace the worn-out soil nutrients from time 1! 
time if a high level of productivity is to be malt 
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TABLE 3.1 Soil texture grades 


Name Diameter of grains 

Tur inches mm. 
Gravel Above 0.04 Above 1 
Coarse sand 0.02—0.04 0.5—1 
Medium sand 0.01—0.02 0.25—0.5 
Fine sand 0.004—0.01 0.1—0.25 
Very fine sand 0.002—0.004 0.05—0.1 
Silt 0.000,08—0.002 0.002—0.05 
Clay Less than Less than 

0.000,08 0.002 


tained. Manuring, crop rotation and fallowing are 
some of the methods used by farmers to keep their 
soils fertile. 
(b) Soil structure. The physical texture of the soil, 
depending on the size of the soil particles, may be 
coarse, medium or fine. All soils possess some par- 
ticles of all these groups but the proportions vary. 
Thus sandy soils have more coarse particles than 
fine-ones; loams have equal proportions of coarse, 
medium and fine grains and clays have a large pro- 
portion of fine particles (Fig. 3.1; Table 3.1). The 
texture of the soil governs such vital aspects of agri- 
culture as ease of ploughing, root penetration and 
aeration. Clayey soils are very moisture-retentive 
and are thus heavy to work. They are best suited to 
wet crops like lowland padi. On the other hand sandy 
soils, comprising mainly the coarser grains, lack 
coherence and are much easier to work. They are 
better suited to crops like groundnuts, which need 
greater aeration and cannot tolerate stagnant water. 
Soil structure is also affected by the presence in 
the soil of various materials which bind the indi- 
vidual soil particles together. These binding mate- 
rials act as a kind of weak cement and their pres- 
ence makes soil different from loose sand, for 
example, which would simply run through the 
fingers. Soil is loosely cemented into small or large 
crumbs, or lumps. The greater the tendency to ad- 
hesiveness in the soil, the larger these lumps will be 
so that clay, for instance, is very sticky and lumpy 
while sandy soils are drier and form only small 
crumbs. Several materials such as carbonate of lime 
and oxidized iron (which gives many soils a reddish 
colour) act as cementing agents. But more impor- 
tant are colloids. These are very fine particles of 
clay and humus, less than 1/150,000 inch (1/60,000 
cm) in diameter, which bind together the larger 
grains in the soil. They are most numerous in clays 
and loams. The presence of colloids in soils also in- 
creases their retention of water. The texture of the 
soil determines the size of pore spaces between par- 
ticles and lumps in which air and water can circu- 
late. Factors such as the work of worms, micro- 


organisms and soil bacteria, or the action of frost 
can affect soil structure. The constant cultivation of 
the soil including ploughing, removing large stones 
and applying mineral fertilizers or organic manure 
can both change and improve the qualities of soils. 
(c) Aeration and water supply. All plants need both 
air and water to survive. Water is absorbed through 
the roots and must therefore be present in the soil. 
It may be supplied by rain water which sinks into 
the earth or by irrigation water applied with a hose 
or sprinkler or led to the fields by means of ditches 
and canals. 

In soils, water is present as a thin film around 
the particles. This is known as hygroscopic water. 
It is more abundant in humid than arid regions, 
more in fine than coarse soils. Water absorption by 
plants through their root hairs is easiest in well floc- 
culated soil where the pore spaces for air and water 
penetration form between 35 per cent and 50 per 
cent of the volume of the soil. If there is insufficient 
water in the soil this will prevent the plants taking 
in mineral nutrients which are dissolved in the 
ground water. On the other hand, completely satu- 
rated soil or waterlogged conditions may rot the 
roots of plants. It will also impede the free circu- 
lation of air in the soil which is vital for crop survi- 
val. In waterlogged conditions all the pore space is 
occupied by water so that air cannot move freely 
in the soil and cannot be absorbed by plants. Water- 
logging may result from the formation of a hard 
pan. This is caused by the accumulation of certain 
cementing materials such as iron in the sub-soil. Al- 
ternatively, in low-lying areas natural drainage may 
be impeded. 

Waterlogging can be relieved by the digging of 
drainage ditches to allow excess water to escape. 
Heavy soils can be improved by the addition of 
lime. Light soils which dry out quickly on the other 
hand are improved by manuring and by ensuring 
an adequate supply of water. 

(d) Soil temperature. The soil is heated by the sun 
during the day and the effectiveness of this heating 
varies considerably between tropical and temperate 
lands and between the ‘sunny’ and the ‘sheltered’ 
slopes of mountains. All plants need a sufficient 
amount of heat to be able to germinate and grow. 
The minimum growing temperature is 42°F. (6°C.). 
The optimum temperature is the temperature at 
which plants grow best; temperatures higher or 
lower either retard growth or make cultivation im- 
possible. The effect of soil temperature on plants is 
most profound in the temperate lands where the 
farming year is governed by seasons. Winter wheat, 
sown in late autumn, lies through the long, cold 
winter and germinates when the ground thaws in 
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spring. The crop is ready for harvest in the bright, 
sunny summer. But further polewards or towards 
the continental interiors the winter cold is so severe 
that no wheat can be sown in winter. Sowing can 
only begin in spring, when the weather conditions 
are milder, and the crop is harvested in late sum- 
mer. A quarter of the world’s wheat comes from 
such areas and is known as spring wheat. In the 
northern hemisphere, more fruits and vegetables 
are grown on the south-facing slopes which receive 
more of the sun’s heat. The north-facing slopes in 
the European Alps may be colder by as much as 
5° to 10°F. (3°-6°C.). 

Apart from the heat received from the sun, soil 
temperature is influenced by several other factors. 
The decay of vegetative matter, when acted on by 
the microscopic bacteria within the soil, liberates 
heat. This is one reason why compost or manure is 
added to the soil. The rate of absorption and radi- 
ation of solar energy in different types of soil over 
different parts of the globe also differs, Generally 
speaking, dark-coloured soils absorb more of the 
sun’s heat than light-coloured ones. In temperate 
lands this may make a difference of between 6° and 
9°F. (3.5° and 5°C.) in the soil temperatiire. Soils 
also lose heat at night through radiation when the 
air temperature drops. Bare soils lose heat much 
faster than those covered with vegetation. This ex- 
plains why night frosts do not penetrate so deeply 
in the grass-covered Steppes as they do in the sandy 
deserts of the Sahara. The presence of air and water 
in soil, both of which are poor conductors of heat, 
also affects soil temperatures. Thus differences in 
temperature exist between wet and dry soils, and 
between compact clay and porous sand. For many 
garden crops and the more delicate fruits, farmers 
have to take soil temperature into consideration if 
the maximum benefit is to be attained. 

4. BIOTIC FACTORS. Crop cultivation may be 
hampered by weeds, parasitic plants, diseases, in- 
sect-pests and animals. They either compete with 
the sown crop for plant nutrients or destroy the 
crop before it can be harvested. Many weeds render 
tilling and thinning operations more difficult, and 
pests such as the boll-weevil in the Cotton Belt, 
U.S.A. or fungus diseases like the Coffee Blight of 
Ceylon, may completely exclude cultivation of cer- 
tain crops in an area. Despite all the climatic and 
geographical advantages that a farmer may enjoy, 
his efforts can be useless in the face of diseases or 


insect infestations, Similarly, farm animals can be 


seriously affected by diseases and rasites thi 

eA cache Chapter 8). E SARAAT 
(a) V and parasitic plants. Weeds may be an- 
nuals that disperse their seeds annually like theved 
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poppy (Papaver Rhoeas) or the wild mustard (Sing 
pis arvensis) commonly encountered in temperat 
arable lands; or biennials, e.g. the spear thistle (Car 
duus lanceolatus) and the burdock (Arctium 
which go through a two-year cycle, seeding eye 
other year. However, the worst weeds are the peren 
nial ones which never die. A severe winter may limit 
their growth for a short time, but they Propagate 
vigorously again in the spring, using food Stored in 
their bulbs or roots. The arable farmer in the tem. 
perate lands has to deal with several species of 
perennial weeds including Couch Grass (Triticum. 
repens) and the fern-like bracken (Pteridium aquili. 
nium) which reproduce themselves through under 
ground stems or rhizomes; and the Common Dock 
(Rumex sp.) which produces as many as 10,00% 
15,000 seeds per plant! Weeds may also invade pas- 
tures and choke the meadows on which sheep and 
cattle graze. In tropical countries the lalang grass 
(Imperata cylindrica) is another rhizome-propa 
gated weed. Because of its underground stems it cai 
withstand fire and often invades the clearings made 
by shifting cultivators. Once established it cannol 
be removed and lalang is estimated to cover a 
much as 8 per cent of the land in West Malaysi 
alone. Different weed species thrive in different 
types of soil, and those found in arable land are nol 
always the same as those found in pastures. Meth 
ods used to suppress them are varied. Hand-weet- 
ing, hoeing, ploughing and burying are some ways 
of killing weeds, but do not necessarily eliminat 
them completely. The use of chemical weed-killes 
which are sprayed or dusted on weeds are effective 
in many arable areas where the chief crops are cert: 
als but may injure other farm products such as leafy 
vegetables or clover. Chemical compounds such as 
copper chloride, sodium chlorate and sulphuric acid | 
are useful weed-killers. A heavy application of Jime | 
is effective in lime-deficient soils where mod 


weed species thrive, e.g. bracken, and improv i 
drainage will check the propagation of moistl d 
loving weeds like rushes and sedges. | 
(b) Insect-pests, fungi and diseases. Insects, both 
harmful and beneficial, are found in all farms. The) 
are much more active in the warmer tropics whe ‘i 
their growth is not checked by winter cold. So ne 
insects like bees and butterflies help plant pollinat 
tion and earthworms in the soil assist in breaking 
down the particles and mixing the various laye s 
Others like beetles, ants, termites, maggots or grubs” 
do great damage to crops by attacking their rool 
leaves, stems, flowers or seeds. The worst destrut 
tion is caused by locusts which swarm periodica ) 
in the African and Arabian deserts and then sprea® 
out eating every green leaf and stem in their path 


| 
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Livestock are also affected by insect pests; for in- 
stance the presence of tsetse flies in many tropical 
areas severely limits livestock farming (Chapter 8). 
Animals, too, such as rabbits can cause great des- 
truction, e.g. in Australia, though, since the myxa- 
matosis disease has wiped many of them out, they 
have been less of a problem. Rats, mice and other 
animals may eat the crop or may feed on stored 
grain thus reducing the farmer’s supply. 

Fungal parasites also weaken and eventually kill 
plants. They are particularly prevalent in orchards 
and market gardens where the shady conditions 
often form an ideal habitat for them but they attack 
other crops as well. The Potato Famine of Ire- 
land (1845-1848), which was caused by the fungus 
Phytophthora infestans, caused many Irish far- 
mers to leave their farms and set off the massive 
migration of Irishmen to the U.S.A. An insect pest 
which bored through the roots of vines and caused 
the phylloxera disease originated in America and 
then spread into Mediterranean Europe. It des- 
troyed more than 2 million acres (800,000 ha) of 
vineyards in France between 1863 and 1885. The 
disease was only partially halted by the introduc- 
tion of a tough American vine species which could 
be bud-grafted to the European varieties. 

Many other farmlands around the world have 
from time to time suffered from various kinds of 
insect pests and fungus diseases. Ecuador, which 
was once the major cocoa producer of the world 
had its exports drastically reduced by two deadly 
fungus diseases: the Monilia disease of 1916 which 
attacked the cocoa pods and the witches’ broom 
disease of 1922 which plagued the cacao trees. Ecua- 
dor’s present output is only a sixth of its peak pro- 
duction in the early twentieth century. Cocoa crops 
are susceptible to the swollen shoot disease, which 
first reduces yields and finally kills the trees. Pods 
of affected trees become progressively smaller and 
more rounded and yields are correspondingly re- 
duced. The Coffee Blight of Ceylon in 1878 destroyed 
practically all the coffee trees in the Central High- 
lands so that planters had to turn to tea cultivation 
instead. Coffee blights were reported in Brazil for 
the first time during 1970 and, if they spread, this 
could have a profound effect on the world coffee 
trade. Rust in wheat, identified by the orange-yel- 
low patches on the leaves and the stalks, is a com- 
mon fungus disease. It can reduce yields or ruin the 
crop completely. Many wheat species are also sus- 
ceptible to Smut and Bunt fungi which create spores 
within the grains so that they drop off easily in the 
wind. The affected grain has to be isolated to pre- 
vent the fungus from spreading to other plants. 

Preventive measures against insect-pests as well 


as fungi and diseases are many and varied. Locusts 
are dealt with by an international organization 
which patrols the desert to keep track of swarms 
and attempts to eliminate them before they can 
spread into surrounding agricultural land. In indi- 
vidual farms the most effective preventive method 
of dealing with pests is by spraying with selected 
insecticides and fungicides. These may be in the 
form of fluids, powders or solids. For most insect 
pests, the spraying of D.D.T.* or Gammexane is 
very effective. 

Manuring will help to develop strong stocks that 
are more resistant to insect attack, while thorough 
ploughing and harrowing will keep down weeds, 
and unearth insects and grubs to be eaten up by 
birds, other insects and animals. Farmers should 
refrain from using stocks that are diseased, and 
check on the presence of insects during their regu- 
lar inspections. The practice of crop rotation has 
the advantage, besides increasing the fertility of the 
soil, of starving out the larvae hatched in one sea- 
son which do not find the same type of food in the 
next season. The presence of insects on farms is al- 
most unavoidable but, given due care, the insects 
can be prevented from spreading uncontrollably. 
5. SOCIAL FACTORS. Social factors affect 
farming in a number ef ways. In the first place the 
type of farming practised, be it shifting cultivation, 
subsistence farming, extensive cereal cultivation or 
mixed farming affects the type of crops which can 
be produced and the yields which can be obtained. 
Intensive wheat farming in Europe, for instance, 
gives far greater yields than extensive wheat farm- 
ing in the North American Prairies. The type of 
farming which is practised depends on the culture 
of the farmers concerned and to some extent on the 
physical and topographical characteristics of the 
area in which they live. 

Social factors can also affect the type of crops 
that are grown. In West Africa for instance, where 
much farm work is done by the women, the amount 
of land cleared and the type of crops grown are 
dependent on how much work the women of a fam- 
ily can put in. Similarly some crops such as yams 
are planted by the men, while others such as veget- 
ables are planted by the women. Tribal differences 


*Although D.D.T. is a very effective insecticide it has been 
found that particles of the chemical are not broken 
down by weathering or by bacteria, so that the D.D.T. 
persists in the fields and in streams and channels draining 
the fields. Repeated use cf the insecticide can therefore 
build up such quantities of toxic chemicals as to endanger 
livestock and people. D.D.T. has therefore been banned in 
many areas, though not in tropical countries where it is 
vital for reducing mosquito numbers and thus the threat 
of malaria. 
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also lead to agricultural differences. Nomadic herd- 
ers such as the Fulani in West Africa or the Masai 
in East Africa despise settled agriculture and do not 
often practise it. Certain crops are traditionally 
grown by certain peoples so that there is a major 
division in Ivory Coast, for example, between peo- 
ples to the west who depend on rice as a staple food 
and people to the east who traditionally depend on 
yams. 

Another way in which social factors can affect 
agriculture is in the ownership and inheritance of 
land. In many areas, e.g. in parts of Europe and in 
much of Asia the land of a father is divided be- 
tween his children. This leads to the breaking up 
of already small farms into smaller and smaller 
units which are often uneconomic to farm. It is diffi- 
cult to introduce the use of modern tractors or har- 
vesters in areas where the fields are too small for 
them to operate economically. Elsewhere public or 
co-operative ownership of land may affect the type 
of crops grown or the agricultural methods em- 
ployed. 

Finally social and religious influences have pro- 
found effects on animal rearing. The belief that pigs 
are unclean, held by Muslims, Jews and Hindus, 
limits the rearing of pigs in many parts of Asia and 
Africa. Similarly the Hindu veneration of cattle, or 
the prestige conferred by a large herd of cattle in 
many parts of Africa, limits the full exploitation of 
the animals for meat. 

6. ECONOMIC FACTORS. Besides the factors 
outlined above, the farmer has constantly to take 
into consideration many economic factors, which 
may be unstable or entirely beyond his control. A 
peasant in Monsoon Asia practising subsistence 
farming where everything grown is consumed with- 
in the farm or the village boundaries may not be so 
seriously affected in the case of a trade recession as 
the wheat specialist in the Canadian Prairies whose 
crops are all intended for cash sales, including ex- 
ports to overseas markets. However, the peasant’s 
income 1s SO meagre that in hard times he has very 
little to fall back on. Natural hazards such as 
floods, droughts or diseases that ruin his harvests 
pose an even greater threat to him than market 
fluctuations. Three kinds of economic controls are, 
however, operative in all farming practices through- 
out the world, except in state-owned farms where 
there is no individual Ownership and economic 
problems have to be dealt with by government 
agencies, 
(a) Operation costs. The cost of running a farm 
can often be substantial and is highest in areas 
where the greatest mechanization is required or 
where land values are high. In order to improye the 


farm or buy equipment the costs of such im 
ments must be covered by profits from the 
Where profits are small farmers have great di 
or are even unable to improve their metho 
crops, much as they would like to. The ope 
costs which a farmer has to meet are of 
kinds. Firstly he must purchase or rent 
Even when he inherits his land he has tome 


in good condition. Next, there are recurring ¢ 
ses such as the cost of seeds, fertilizers, insecti 
or feedstuffs for animals and the payment of 
hands. Modern farming also requires great qu 
ties of water, light and fuels and all these h 
be paid for. Thirdly, there are occasional e 
such as the purchase of farm machinery, allow 
for its depreciation in value and the costs of 
vicing or repair. Farm improvements such 
vision of drainage or irrigation facilities, 
houses, fences or farm buildings are often 
sive. In the event of crop failures or when 
a need to expand and buy fresh land, loa 
banks or co-operatives have to be secured 
paid with interest. Sometimes mortgages maj 
be necessary to overcome bad times or raise 
for other purposes. 

In addition many governments impose t 
farm holdings and in most instances the state I 
special duties on farm products and export com 
dities to finance national development proj 
to make up for budget deficits. Government re 
officers may be permanently stationed on 
tates or plantations to undertake the compu 
and collection of the commodity duties. This 
ticularly true for major cash crops like tea, 
rubber, cotton or tobacco, where there is al 
export market. 

(b) Marketing expenses. When the crops 
vested and ready for market, other expenses 4 
volved. Freight charges by road, rail or sea are git 
dependent upon the type of commodity and the 
tance from the market. For crops destined 
export market the farmer has to meet wholes 
commissions, insurance costs and governmen! 
iffs or excises. Unsaleable goods require stol 
facilities, with preventive measures agains J 
attack, moisture contamination and so on. 18 
case of perishable goods like fruits and veg 
greater care has to be exercised and. very 
transport is necessary in the disposal of the g€ 
Conveyance by refrigerated trucks or wagge 
expensive and in many instances the spoila 
tends to be high due to transport over long d 
ces and rough handling. In the event of an; 
recession, perishable goods, especially fruits, 
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first to be hit. Marketing costs are one of the main 
factors which determine whether it is economic to 
grow a crop in a certain area. If markets are in- 
accessible or distant, it may not be possible to grow 
certain crops even though climatic and other con- 
ditions are ideal. 

Price fluctation in farm products, particularly pri- 
mary products and agricultural raw materials, can 
be very violent, being virtually controlled by the 
needs of industrial nations. When demand is great, 
farmers are often incapable of bringing into the 
market more than their usual output, but, when 
demand shrinks, overproduction will cause a glut 
and crops will fetch low prices. Farmers will have 
great difficulty in disposing of their products, as has 
happened very frequently in the Brazilian coffee re- 
gion (Chapter 5). Farmers are thus not only at the 
mercy of climate and other natural hazards but also 
the very unstable market conditions of the world. 
(c) Government policies. In addition to the costs 
of running the farm and marketing his produce the 
farmer must also consider factors of government 
policy. Some countries, such as Britain, may en- 
courage the productivity and efficiency of farming 


by a system of guaranteed prices and subsidies to 
farmers. If a farmer’s land is capable of growing a 
variety of crops he will therefore choose to, grow 
that which secures the greatest price support from 
the government, In this way, governments can cause 
fairly rapid changes in the proportion of various 
crops grown by increasing or decreasing subsidies. 
In the U.S.A. farm production is so efficient that 
there is a constant problem of overproduction of cer- 
tain crops. Asaresult the government has introduced 
a soil bank policy by which payments are made to 
farmers who do not use part of their land. Between 
1955 and 1960 about 28 million acres (11 million 
hectares) had been withdrawn from production, 
thus substantially altering the pattern of agriculture 
in some parts of the U.S.A. 

International agreements on major commodities, 
such as coffee, also affect farmers indirectly. By such 
agreements quotas are imposed on the producing 
countries so that supplies do not greatly exceed 
demand. As a result there is some limitation on the 
amount of, say, coffee, the country can produce, and 
this means that some farmers or plantation owners 
have to expand or diminish their production. 


SPECIAL TOPIC 3 
Farm Mechanization 


Farms in North America, Australia and some 
parts of Europe have long been mechanized. The 
introduction of machinery was also an important 
part of the programme for farm modernization 
in the Soviet Union. But in most parts of Asia, 
Africa and Latin America, as well as in the 
poorer parts of Europe, manual labour and the 
use of draught animals retains its traditional im- 
portance. At one time most farm machines were 
geared to large-scale operations, but nowadays 
smaller compact tractors and harvesters have 
been developed for use in the small fields which 
characterize many underdeveloped countries. 
The main innovators were the Japanese who ran 
up against problems when mechanizing their 
own traditional farms and overcame these by in- 
venting smaller machines. 

Now that increasing yields and larger harvests 
are being obtained as a result of plant breeding 
or the introduction of new irrigation or drainage 
schemes, more and more countries are experienc- 
ing a rapid increase in farm mechanization to 
allow the farmers to cope with the extra work. 

Farm mechanization has many advantages. 


1. SPEED. One of the main advantages of 
machinery is that it enables the various jobs on 
the farm to be done more quickly, It is estimated, 
for instance, that preparation of a padi field 
using a buffalo-drawn plough takes about 36 
hours per acre (90 hours per hectare). Since the 
buffalo can only work 5 or 6 hours per day this 
means that several days are needed. On the other 
hand, using a tractor, the same area can be 
ploughed in about 3 hours (74 hours per ha). 
Even using smaller pedestrian operated culti- 
vators the time taken is only about 5 or 6 hours 
(12-15 hours per ha). 

Speed is a great advantage to farmers for sev- 
eral reasons. 

(a) On large farms, such as the wheat farms 
of the Prairies, speed is essential to plant the crop 
quickly in the spring so that no time is wasted 
or to deal with the large harvest before it is 
spoiled by frost or rain. Where farms are large, 
therefore, machines are vital to smooth oper- 
ation. 

(b) Speed is a great advantage when the 
farmer has to work to a tight schedule. For in- 
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stance, where double-cropping is practised the 
work of harvesting one crop, tilling the land and 
planting the new crop usually has to be done in 
only a few weeks. On mixed farms, too, where 
there are many varied calls on the farmer’s time, 
mechanization allows each job to be done quick- 
ly so that it does not interfere with other work. 
2. REDUCED LABOUR INPUT. Mechani- 
zation greatly reduces the amount of labour re- 
quired to plant, protect (with spray insecticides 
etc.), fertilize and harvest crops. It is thus ideal in 
areas where there is a shortage of farm labour, 
e.g. in North America and Britain. Machines are 
particularly important at certain seasons, e.g. 
during the harvest, when there is most work to- 
do. For instance, the old cotton plantations of 
southern U.S.A. were once reliant on large sup- 
plies of negro labour for harvesting. Nowadays, 
however, with the drift of the negroes to the 
towns, the supply of labour for field work has 
diminished and cotton harvesting machines are 
the best solution to the problem. Machinery is 
also essential on large farms, which would be un- 
economic to workif large numbers of farm hands 
had to be employed. 

Where new irrigation schemes have made it 
possible to use the land more intensively, e.g. by 
double- instead of single-cropping, the amount 
of work the farmer and his assistants have to do 
is greatly increased, but by using machinery the 
work can be done at little extra cost in man- 
hours. Productivity per worker will therefore be 
much greater, 

3. BETTER QUALITY, LESS WASTAGE. 

The use of mechanization for harvesting 
a crop can often lead to better quality. For in- 
stance, machine harvested grain crops, such as 
wheat or rice, are far cleaner and freer of un- 
wanted dirt or rubbish than they would be if har- 
vested by hand. This means that the value of the 
crop is enhanced and less processing is required. 
Moreover, in harvesting many crops speed is im- 
portant. Thus if the crops can be quickly gath- 
ered by machinery the resulting product will 
be of better quality. 

Mechanization of crop protection measures, 
such as spraying of insecticides, or fertilizer ap- 
plication, ensures that more of the plants remain 
healthy and larger crops can be obtained. The 
use of a single machine such as a combine-har- 
vester to cut, thresh and sack grain crops will 

involve far less wastage than if these processes 
were done separately, a little of the grain being 
lost in each transfer from one Process to the 
other. Moreover, the reduction of the human 


error in harvesting often means that a larger p 
portion of the crop is obtained by machines 
4. CHEAPNESS. Because machines can spy 
up processes and reduce labour requirementst] 
are often cheaper in the long term than man 
or animal labour, even though the initial capi 
outlay may be high. For instance, in the cas 
ploughing padi fields the cost of using a traci 
is about one-third that of using a buffalo. Inj 
case of harvesting, machines are also m 
cheaper than employing extra labour. 
Despite the many advantages to be 
from farm mechanization, a lack of proper p 
ning can lead to many problems which may pa 
tially offset the advantages in the short term 
1. UNEMPLOYMENT. The reduction i 
bour requirements can reduce costs and lead 
greater efficiency and productivity, but in a 
where agriculture is traditionally labour 
sive, mechanization must be introduced 
ually so that workers are not replaced bi 
they can find alternative employment. In t 
long term, mechanization will create inere 
employment, because greater output will regui 
more people for handling, packing, sorting @ 
processing the crops, and there will be-m 
more jobs for mechanics, drivers and machini 
maintenance men. But if mechanization is i 
duced too rapidly little time is available for trait 
ing people in these jobs. This may throw the uf 
trained men out of work, and may also lead to) 
shortage of skilled men who can operate the 
equipment. Most of the farmers will not 
how to drive the machines, how to look afte 
them or how to get the best results from the 
in the fields. This could drive up labour costs 10 
trained drivers and mechanics, since such me 
would be able to demand high wages. This p 
lem, like that of unemployment, can be ove 
come if there is careful advance planning by 
central agency, or by co-operatives or farmer 
associations to train farmers in time. ig 
2. OVEREQUIPMENT. If mechanization | 
not carefully planned there is the danger 
farmers will buy too many machines for the 
of their farms. For instance, most equipment! 
designed for a special purpose and is there’ 
only used at certain times of the year. It W 
probably be uneconomic, except on very arg 
farms, for a farmer to own a full range of eq ip 
ment for ploughing, harrowing, seed-drilling an 
harvesting. The answer to this problem 1S 
make sure, either through a government agene 
or a co-operative, that an efficient equipmel 
loan service or contracting service can supply th 
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required machinery at a reasonable cost. Indi- 
vidual farmers can then decide which machines 
to purchase and which to merely hire for a short 
period each year. 

On very small farms the purchase of expensive 
equipment is simply uneconomic, because the 
farmer never makes enough profit to purchase 
machinery. Thus, where farms tend to be small, 
as in Asia, the best way of increasing mechaniza- 
tion is through co-operatives and farmers’ asso- 
ciations, or by the sharing of equipment among 
a number of farmers. 

3. MACHINE MANAGEMENT. Machines 
are only efficient as long as they are regularly and 
carefully serviced and maintained. If they are 
used too much, e.g. by a contracting firm trying 
to make quick profits, or too little, e.g. by a 
farmer using the machine only for his own small 
plot, they are likely to deteriorate. As machines 
become less efficient the costs of production rise. 
Another factor is that if machinery is introduced 
in a new area the local people may be unfamiliar 
with machines; they may use them wrongly, omit 
to service them or allow them to stand in the 
open and rust, through ignorance. Thus the in- 
troduction of machinery should always be ac- 
companied by careful training and the provision 
of servicing facilities. 

4. UNEVEN MECHANIZATION. The initial 
cost of farm machines tends to be very high. 
Thus only those with sufficient capital can afford 
to purchase equipment for themselves. This is 
the main reason why the farmers of Europe and 
North America employ so much more equip- 
ment than African or Asian farmers. Their stand- 
ard of living is higher, their crops are of better 
quality and fetch a higher price and they can 


therefore afford more labour-saving devices. 
Where mechanization is only just being intro- 
duced, however, many of the farmers are prob- 
ably too poor to buy machines. Some, too, will 
resist mechanization if it upsets their traditional 
way of life. Thus some farms in an area will be- 
come far more efficient than others. This may 
lead to personal conflicts, or to difficulties of 
operating large schemes, e.g. irrigation schemes, 
which rely on allowing water to flood all the 
fields at a particular time. 

Another way in which uneven mechanization 
can arise is if the equipment for one operation 
is much cheaper than that for another. For exam- 
ple, small pedestrian operated ploughs are rela- 
tively cheap and many padi farmers can afford 
to buy them. On the other hand, combine har- 
vesters for padi are very expensive and thus few 
people can afford them. This means that while 
field preparation is becoming fairly mechanized, 
harvesting is still done in the old labour inten- 
sive ways. The labour which is required for 
harvesting, however, will be underemployed dur- 
ing other seasons when more machines are used. 

If mechanization has taken place in one type 
of farming in a country, while labour-intensive 
methods are used in another, this may well create 
regional disparities in incomes and standards of 
living. 

Summarizing the various advantages and dis- 
advantages it is clear that if mechanization is not 
carefully planned or if it is introduced too rapid- 
ly in areas where it has traditionally not been 
used, it can lead to certain problems. In general 
these can be overcome by adequate planning 
and in the long term farm mechanization will 
increase efficiency, output and productivity. 
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It is by no means easy to classify the agricultural 
types of the world because of the complexity of 
farming activities, which includes both the growing 
of crops and raising of animals. If a division is 
made between tropical and temperate agriculture, 
there are difficulties such as the duplication of farm- 
ing activities found in both the climatic regions. If 
agricultural classification is based on the crops or 
animals raised this does not bring out the differen- 
ces in the methods by which these crops are prod- 
uced in different areas. Similarly if agriculture is 
divided into intensive and extensive types, one is 
again faced with such difficulties as the tremendous 


range of crops and animals found within each type. 
Wheat monoculture in the Canadian Prairies is ex- 
tensive agriculture but so are ranching and planta- 
tion agriculture. When an attempt is madeto distin- 
guish between subsistence and commercial farming, 
i.e. whether it is self-sufficient or for cash sales, the 
problem is that many farming types bear inter- 
mediate features which render classification diffi- 
cult. Mediterranean farming is self-sufficient in its 
cereal production but specializes in fruits and wine 
for export; in Africa and Asia many subsistence 
farmers produce some cash crops such as cocoa or 
rubber to supplement their income as well as food 
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3.2 Agricultural types of the world. 


crops such as rice, maize or yams. To avoid all such 
complications, it is proposed to group the world’s 
agricultural types according to the characteristic 
features both of organization and crops, which 
give each type its distinctiveness. The following are 
the chief agricultural types and their characteristic 
features (Fig. 3.2). 

1. SIMPLE SUBSISTENCE FARMING. This 
form of agriculture is widely practised by many 
tribes of the tropics, especially in Africa, in tropical 
South and Central America, and in South-East 
Asia. It is better known as shifting cultivation. 
Farming is on a self-sufficient basis and farmers 
grow food only for themselves and their families, 
Very little ever leaves the farm and every farmer 
produces practically the same range of crops as his 
neighbour. Some small surpluses may be either ex- 
changed by barter (i.e. payment in kind not cash) 
or sold for cash. The resultant economy is thus 
static with little chance for improvement, but there 
is a high degree of rural independence because 
farmers are not tied to landlords or to trading cen- 
tres. Shifting cultivation is practised in the tropics 


by many different peoples and thus has many af 
ferent names, e.g. milpa in Central America am 
parts of Africa, conuco in Venezuela, roca in Bra 
zil, masole in Congo, ladang in Malaysia, humah it 
Indonesia, caingin in the Philippines, taungya it 
Burma, tamrai in Thailand, bewar or poda in India 
and chena in Ceylon. Shifting cultivation is charat 
terized by the following features. nif 

(a) Sites for the ladang are usually selected in 
virgin forest by the experienced elders. Hill a 
are preferred because of better drainage. Many k 
dangs are located in the remote interiors, far m 
the main population: centres. This is partly for i 
torical reasons as most shifting cultivators Ka 
been forced into less favourable areas by the expat 
sion of more advanced farmers into the lower an 
better lands. Their isolation hinders their prog 
and makes the spread of new ideas more diffic Fr 

(b) The forests are usually cleared by fire and 
ashes add to the fertility of the soil. Trees that be 
not burnt are hacked out by the men or left i 
cay naturally. Shifting cultivation is thus also ca 
‘slash-and-burn agriculture’. 
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(c) The cultivated patches are usually very small, 
about 1-3 acres (0.5-1 hectares), scattered in their 
distribution and separated from one another by 
dense forests or bush. 

(d) Cultivation is done with very primitive tools 
such as sticks and hoes, without the aid of machines 
or even draught animals. Much manual labour is 
needed in land clearance to produce food for a few 
people. Thus, despite the fact that little attention is 
given to the crops when they are once planted, no 
other form of farming is so wasteful of human 
energy and so unrewarding as shifting cultivation. 

(e) Few crops are raised in the ladangs. The main 
crops are starchy foods, e.g. tapioca, cassava or ma- 
nioc, yams, maize or corn, millet, upland rice, beans 
and bananas. Crops are sown at calculated inter- 
vals, often between the other plants, so that the har- 
vest can be staggered to provide food all the year 
round. Much the same types of crops are grown in 
all the farms. 

(f) Short periods of crop occupance alternate 
with long periods of fallowing. When the yields can 
no longer support the community because of soil 
exhaustion or the invasion of weeds and shrubs, the 
fields are abandoned and fresh areas cleared. ‘Field 
rotation’? rather than ‘crop rotation’ is practised 
and, if the fallow period is too short to allow a full 
forest cover to be restored so that its humus can 
enrich the soil, ladang cultivation can give rise to 
serious problems of soil erosion. In some cases 
forest is prevented from re-establishing itself be- 
cause of invasion by lalang grass (Imperata cylin- 
drica). 

(g) This form of ‘migratory agriculture’ still sup- 
ports many of the aboriginal tribes of the tropical 
rain forest, despite the efforts made by the local 
governments to resettle them. The exhaustion of soil 
nutrients, deterioration of the lightly constructed 
bamboo houses, attack by insect-pests, diseases or 
wild animals are some of the major reasons that 
make migration a necessity. It is usual for shifting 
cultivators to farm one plot for about 3 years. Fal- 
low periods of up to 20 years should be allowed but 
many areas are overpopulated so that people are 
forced to return to an area after only a few years. 
This leads to soil erosion and impoverishment or 
the total destruction of the forest. Continuous slash- 
and-burn farming in West Africa has extended the 
southern limit of savanna well into the former 
forested zone. 

(h) Most ladangs do not provide adequate food 
for the entire tribe all the time. The diet is supple- 
mented by hunting wild animals in the forests, fish- 
ing in the nearby streams or gathering fruit in the 
village vicinity. Many peoples also keep fowls, ducks 


3.A Land cleared by shifting cultivators in Sabah, Malay- 
sia, is often on steep slopes and is thus prone to soil 
erosion. The picture shows not only newly cleared 
plots but abandoned plots with vegetation in various 
stages of re-establishment. 


and goats. Their droppings, however, are not usu- 
ally utilized to fertilize the soil. 

A more advanced form of subsistence farming is 
sedentary subsistence agriculture in tropical low- 
lands, where the fallowed fields are frequently re- 
used and the community stays permanently in one 
spot. Crop rotation is also practised in some places 
and greater attention is given to the land and the 
crops sown. Methods of tillage are more intensive, 
though crude hand implements are often still used 
and there is a greater employment of manpower in 
the fields. This type of economy is capable of sus- 
taining a relatively larger population on a perma- 
nent basis. Many more animals are kept, including 
buffaloes, swine and horses, and animals are used 
for draught purposes on the farm as well as to 
supply milk or meat. Crops are sown in the cool 
season and grow throughout the rainy period to 
be harvested in the dry season. Many sedentary 
farmers in Central America and South-East Asia 
also find jobs on plantations and return to their 
homes periodically with their earnings. In South- 
East Asia and West Africa subsistence farming may 
be combined with the cultivation of cash crops or 
with the collection and sale of forest products. 
2. INTENSIVE SUBSISTENCE AGRICUL- 
TURE. This form of agriculture is best developed 
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in and practically confined to thé monsoon lands 
of Asia. It is found in China, Japan, Korea, India, 
Pakistan, Ceylon, the greater part of continental 
South-East Asia and parts of insular South-East 
Asia (Java, Luzon, Visayan Islands, coastal Suma- 
tra and Malaysia). Farming in both the wet low- 
lands and the terraced uplands has to be very in- 
tensive to support a dense population. Population 
densities in some agricultural areas in Asia are 
higher than those of industrial areas in the West. 
Many of the regions of intensive subsistence farm- 
ing have a highly developed form of society and 
government and some such as China and India have 
a continuous history of civilization going back more 
than 4,000 years. The fast-growing population, al- 
most unchecked for centuries, necessitates an ever 
greater intensity in the tillage of the lands. A small 
plot of land has to support 5 or 10 times the num- 
ber of people that a similar plot on an extensive 
corn farm in the U.S.A. could feed. The distinctive 
characteristics of this type of agriculture have led 
some geographers to call it oriental agriculture. Ba- 
sically, there are two types of intensive subsistence 
agriculture: that dominated by wet padi and that 
dominated by other crops such as sorghum, soya 
beans, cane-sugar, maize, kaoliang, tubers and vege- 
tables. 
(a) Intensive subsistence agriculture dominated by 
wet padi. This form of agriculture has the follow- 
ing characteristics. 
i. Very small holdings. Farms have been subdivi- 
ded through many generations so that they have 
become extremely small and often uneconomic to 
run. An average farm in Japan is about 1.5 acres 
(approximately 0.6 hectares) but in India and else- 
where in Asia farms may be even smaller. Indivi- 
dual peasants grow crops mainly to support their 
own families, though there is some surplus for sale 
in some areas. In China, however, rapid agricultural 
changes took place after the agrarian revolution of 
1949 when the tiny farms were consolidated, under 
communist rule, into large collectives, . 
ii. Farming is very intensive. In monsoon Asia, 
the peasants are so ‘land hungry’ that every bit of 
tillable land is utilized for agriculture. The fields are 
separated only by narrow, hand-made ridges and 
footpaths by which the farmers move around their 
farms. These are kept very narrow to save space. 
Additional land is made available for cultivation by 
draining Swampy areas, irrigating drier areas and 
terracing hill slopes to produce flat areas that are 
suitable for padi-cultivation. Only the steepest hills 
and the most infertile areas are left uncultivated. 
Farming is So intensive that double- or treble-crop- 
Ping is practised, that is several crops are grown on 
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the same land during the course of a 
only one crop of padi can be raised, ti 
normally used in the dry season to rai 
or cash crops such as sugar, tobacco or 
iii. Much hand labour is entailed. 
much hand labour is required in wet-padi\ 
tion. Ploughing is done with the aid of bu 
the fields are raked by hand, the padi i 
painstakingly in precise rows by the w 
vesting is done with sickles and threshingis ¢ 
hand. Farm implements are often still v 
The basic tools are simple ploughs, the cha 
kind of spade, and hoes. Nowadays ma 
been developed which is capable of wor 
flooded fields and separate machines c 
plant and harvest the padi. Such machines @ 
yet widely used because most farmers cannot 
to buy them, but they are extensively ui 
more affluent Japan and are gradually spr 
throughout monsoon Asia. They may be ow 
firms or co-operatives and hired to individua 
ers. Machinery has also been widely used 
State-farms of China. 
iv. Animal farming is little developed. Since 
tal farms concentrate on the cultivation of 
crops especially rice and vegetables, there is 
pasture for animals. In some areas animals) 
wasted resource. For instance, though India ht 
largest cattle population in the world, little 
made of them for beef production as Hindus 
Buddhists are forbidden by their religion to ea 
or even to kill the animals. Comparatively 
sheep, goats or horses are kept in monsoon ; 
Buffaloes are kept as draught animals in 1 
areas. Poultry, however, are very common and 
are kept as scavenger animals on Chinese an j 
anese farms. Many Asian farmers resort toii 
fish culture in ponds or flooded padi-fields, to 
fy their needs for protein food. f 
v. Liberal use of animal and plant manures: ‘Wt 
sure high yields and the continued fertility 
land despite multiple-cropping, the farmers | 
use of every available type of manure inclu 
farm wastes, rotten vegetables, clipping 
wastes, guano, animal dung (especially th 
the pig sties and poultry yards) and humane: 
Increasing amounts of artificial fertilizers a 
being used in Japan, India and the Repub 
China, usually with government advice or é 
tance. The basic fertilizers applied include f 
phates, nitrates and potash, which help to reple 
vital plant nutrients in the soil. \ ro 
(b) Intensive subsistence agriculture domin ite 
other food crops. Due to differences in relief 


mate, soil and other geographical factors, it 18 
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practicable to grow padi in many parts of monsoon 
Asia. Though methods are equally intensive and 
farming is on a subsistence basis, a very wide range 
of other crops is raised. In most parts of North 
China, Manchuria, North Korea, northern Japan 
and Punjab wheat, soya beans, barley or kaoliang 
(a type of millet) are extensively grown as major 
food crops. In the Indian Deccan and parts of the 
Indus Basin sorghum or millet is the dominant crop 
due to the scarcity of rain and the poorer soils. In 
many parts of continental South-East Asia such as 
the Dry Zone of Burma, the Korat Plateau of Thai- 
land and the interior regions of Indo-China, the 
annual precipitation is too low for wet padi culti- 
vation, and the substitute crops are millet, maize 
and groundnuts together with cotton, cane-sugar 
and oil-seeds. Generally farming in these areas has 
very similar features to those of wet padi culti- 
vation, including an intensive use of land, much 
manual labour, little use of farm machinery or mo- 
dern implements and the use of a variety of manures 
and fertilizers. Irrigation is often employed to make 
good the lack of moisture, though this has not yet 
been fully developed in many areas. With the inter- 
vention of the European colonists in India, Indo- 
nesia, the Philippines and Malaysia intensive sub- 
sistence farming has given way to more profitable, 
large-scale cash crop cultivation on plantations. 
3. PLANTATION AGRICULTURE. The spe- 
cialized commercial cultivation of cash crops on 
estates or plantations is a very distinctive type of 
tropical agriculture and is found in many parts of 
Asia, Africa and tropical and sub-tropical America. 
Its initiation by the Europeans during the colonial 
period has made possible the manufacture of a wide 
range of modern materials. Some of the main plan- 
tation crops are rubber, oil palm, cotton and copra, 
beverages like coffee, tea and cocoa, fruits like pine- 
apples and bananas, as well as cane-sugar, hemp 
and jute. i 

The characteristic features of plantation agricul- 
ture may be summarized as follows. 
(a) Estate farming. Plantation crops are usually 
raised on large estates, of more than 100 acres (40 
hectares) each, though the success of such crops has 
often encouraged other farmers to grow them so 
that smallholdings exist side by side with the large 
estates. In some parts of West Africa smallholdings 
are, however, more important than estates. Seed- 
lings are first grown in nursery seed-beds and then 
transplanted in neat rows, well-spaced and regularly 
weeded, on the estates. 
(b) Foreign ownership and local labour. Most of 
the largest estates are owned by Europeans. For 
example, Malaysian rubber estates are mainly in 


3.B General view of an oil palm estate in Trengganu, on 
the east coast of West Malaysia. 


the hands of British companies with their head offi- 
ces in London, and are managed and supervised by 
Englishmen. Since independence, however, there 
has been an increase in local ownership. The tap- 
ping and processing of the rubber is done entirely 
by local people or by immigrant labourers from 
southern India. The British also own large tea-gar- 
dens in India and Ceylon and banana and sugar 
plantations in the West Indies. The French have es- 
tablished cocoa and coffee plantations in West Af- 
rica, e.g. in Cameroon and Ivory Coast, but Ghana 
and Nigeria have fewer estates. The Dutch once 
monopolized the cane-sugar plantations in Indo- 
nesia, especially in Java. Spanish and American cap- 
italists invested heavily in coconut, abaca and su- 
gar plantations in the Philippines. Some coffee fa- 
zendas in Brazil are still in the hands of the Portu- 
guese, though most of them belong to wealthy Bra- 
zilians, and there is also some Spanish, American 
and Canadian interest in plantation agriculture in 
tropical America. Sugar plantations in Queensland, 
Australia, are unusual in that they employ white 
labour. 

(c) Farming in estates is scientifically managed. 
Work in estates is executed with specialized skill, 
and wherever possible with the application of ma- 
chinery and fertilizers. It aims at high yields, high 
quality production and a large output, most of 
which is exported. The final products, whether sheet 
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rubber, palm oil or tea, have to be carefully pro- 
cessed and standardized to meet world demand and 
specification. Competition in such primary pro- 
ducts is very keen, and unless they can reach the 
required standard, sales are bound to drop. Estates 
are better able to meet these demands than individ- 
ual smallholders. It is estimated that the yields of 
rubber from estates is three or four times that of 
the smallholders (2,000 Ib of latex per acre against 
550 Ib per acre, i.e. 2,040 kg per ha against 610 kg 
per ha), and streamlined production ensures that 
the quality of estate rubber is usually higher. 

(d) Heavy capital outlay. To initiate and to main- 
tain a tropical plantation, large sums of money are 
required. As many plantations are located in pre- 
viously undeveloped or sparsely populated areas, far 
from urban centres, a minimum network of com- 
munications by road or rail has first to be devel- 
oped, either with or without government assistance. 
This is a very expensive undertaking especially un- 
der tropical conditions where maintenance costs are 
also high. An extreme case is the development of 
estates for oil palm, which has to be processed be- 
fore the oil content turns acidic. This demands a 
close network of internal estate roads or rail-lines 
to bring the oil palm fruits to the nearest palm-oil 
processing factory. 

Many plantation crops take several years to ma- 
ture (rubber takes 6 years, cocoa 5 years, oil palm 
3 years) and during the long gestation period these 
crops yield no income. In addition restocking and 
replanting at the end of the productive life of the 
trees or shrubs is an expensive operation, involving 
the clearance of the old trees, the preparation of 
the land and finally the planting of new stock. 

When technical and administrative staff have to 
come from overseas, this creates various expenses, 
including the provision of comfortable living quar- 
ters for them, return passages, and other benefits. 
As estates are manned more and more by local staff, 
however, less administrative expenses are incurred, 
but the overall production cost is still high, espec- 
ially where labour is highly unionized as in Indian 
and Ceylonese tea-estates. 

(€) Other problems of plantation agriculture. Com- 
mercial farming in the tropics faces a number of 
other difficulties. 
i. Climatic hazards. The climatic requirements of 
crops like rubber, cacao and oil palm, which need 
Constantly high temperatures, high relative humid- 
ity and very heavy rainfall, are, unfortunately, those 
least suited to human activities. The heat and high 
humidity sap human energy and reduce the amount 
of work people can do. Local winds like the Har- 
mattan, hurricanes and typhoons can cause great 
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damage to plantation crops, and in subst 
areas excessive rainfall or an extended dro ‘ 
also reduce output or damage trees. In ma 
sub-tropical areas frosts are a major hazard 
production in Brazil has frequently suffered 
the effects of unexpected frosts. 
ii, Prevalence of diseases and insect pests, Th 
ics with their hot, humid conditions, encour, 
growth of insects and bacteria and also thes 
of diseases. Consequently plantations may 
from uncontrollable outbreaks of plant dis 
e.g. coffee blights, or the depredations of i 
pests such as the boll-weevil of the cotton p 
tions. At the same time the labour force is 
prone to virus diseases such as fevers which n 
productivity. In some areas malaria has ne 
been completely eradicated. 
iii. Difficulties of clearing and maintenance, 
hot, wet, tropical climates encourage the grow 
a wide variety of vegetation. In rain forests, fe 
stance, there is a multiplicity of species; tall 
palms, undergrowth, ferns and various kind 
herbaceous, epiphytic and parasitic plants. 
vegetative cover is difficult to clear to make 
plantations and a sound communication n 
It is even more expensive to prevent forest 
and trees encroaching on such clearings. La 
of money are needed annually for the 
estate roads and railways. f 
iv. Rapid deterioration of tropical soil. Undert 
ical conditions of heavy rainfall, mineral nutr 
in the soil are carried downwards with 
water as it sinks into the ground. This leachi 
cess proceeds very rapidly and magnesium, po 
sium and calcium are removed. The red late 
soils that are so familiar in tropical lands are 
rather infertile. Large quantities of manure 
tilizers have to be used to maintain the soil fi e 
The first harvests from newly-cleared virgin a 
in the tropics are bountiful, because a layer 
mus, accumulated over the years from the he 
leaf-fall in the forest, is available to the plants. 
subsequent harvests deteriorate because of le: 
which is accelerated when the forests are remo} 
In some areas careless exploitation of tropical 
can lead to serious soil erosion because heavy t 
fall washes away the topsoil if it is not protec 
In the past rubber estates, for instance, were ol 
weeded between the trees but this is no longe 
because of the danger of soil erosion. 
4. EXTENSIVE, MECHANIZED GRAIN 
TIVATION. This is a recent development 
continental lands of the mid-latitudes, which 
once roamed by nomadic herdsmen. The con 
tal position, well away from maritime infl 
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and the low precipitation (between 12 and 26 in; 
305 and 660 mm) make crop cultivation a calcu- 
lated risk. It was the invention of farm machinery 
which enabled farmers to cultivate grain on a large 
scale, and there is a marked specialization in wheat 
monoculture in many areas. Communication with 
the outside world is mainly by railways and the 
bulk of the grain harvest is exported. This is, in 
fact, a type of plantation agriculture in temperate 
latitudes. This form of large-scale grain cultivation 
is best developed in the Eurasian Steppes in regions 
of chernozem soil; the Canadian and American 
Prairies; the Pampas of Argentina, the Veld of 
South Africa, the Australian Downs, and the Can- 
terbury Plain of New Zealand. Its characteristic 
features are discussed below. 

(a) Farms are very large. In contrast to the padi 
farms of the Orient, the wheat farms in the mid- 
latitudes are extremely large, ranging from 600 to 
40,000 acres (240 to 16,000 ha), though the average 
inthe U.S.A. is about 1,000 acres (400 ha). Land is so 
cheap that it is possible for a farmer to own very 
large holdings, and mechanization allows large 
areas to be easily farmed. Settlements are small and 
often widely scattered so that isolation can be a 
major human problem. In the Russian Steppes, 
however, where the land is farmed on a collective 
basis, settlements are more compact and farmers 
who work on the state lands live together in quite 
large planned communities (see p. 117). 

(b) Cultivation is highly mechanized. With such 
large land holdings, farming has to be highly mech- 
anized. But on the other hand if the farms were not 
large it would not be economical to employ expen- 
sive mechanical equipment. Cultivation from 
ploughing to harvesting is often entirely mechan- 
ized. Farmers invest heavily in labour-saving de- 
vices such as tractors, ploughs, drills, and combine 
harvesters which reap, thresh, winnow and sack the 
grain all in one operation. Farmers must also erect 
large barns and storage elevators in which machinery 
can be kept and grain stored, as well as other farm 
buildings. The overhead expenses in farm and ma- 
chine maintenance are thus great. In the event of 
any crop failure (which is not uncommon in such 
semi-arid lands), or lack of markets the farmers 
often face great hardship. 

(c) Monoculture of wheat. Wheat is traditionally 
the principal crop cultivated, though other crops 
are increasingly important. Winter wheat (i.e. wheat 
sown in winter or late autumn) is grown in the 
warmer south, where winters are sufficiently mild 
to enable the seeds to survive the winter. Elsewhere, 
especially in the colder north, spring wheat is cul- 
tivated. 


Scientific research in plant breeding has produc- 
ed new strains that can withstand drought or cold. 
Within the extensive Prairie and Steppe lands other 
cereals like barley, oats, rye or corn may be grown. 
In Argentina and the Russian Steppes, flax for oil- 
seed is often grown and other oil-seeds such as soya 
beans are also very important crops. Some farms 
also keep animals, e.g. cattle, sheep, pigs or horses, 
and in favourable areas vegetables and fruit trees 
are grown. 

(d) Low yield per acre but high yield per man. 
Wheat grown on extensive mechanized farms gives 
comparatively low yields. The average yield is sel- 
dom more than 22 bushels per acre (1480 kg per 
ha), whereas under intensive cultivation in such 
countries as Denmark, the Netherlands and Belgi- 
um the yield may be three times as much. But mech- 
anization means that the labour force is small and 
the yield per man is high. Despite their sparse popu- 
lation, the commercial wheat-lands produce a large 
surplus of wheat and form the ‘granaries of the 
world’, This is possible because often a single ma- 
chine can do the work of some 50 or 100 farm 
hands. The average cost of production is therefore 
so low that, providing the crop can be sold, even 
with a minimum yield of 11 bushels per acre (740 
kg per ha) or half the average yield, farms can still 
break even. 

(e) Other features. The extensive wheat farms of 
the Prairies or the Steppes are also characterized 
by: 

i. Lack of irrigation. Grainis raised on unirrigated 
lands since wheat or barley, for example, require as 
little as 13 in. (325 mm) of annual precipitation. Only 
in very unfavourable locations is irrigation needed. 
ii. Farm ownership. Farms are usually farmer- 
owned. The tenant system or absentee-farmer prac- 
tice is not prevalent. The farmer depends entirely 
on his machines and his few assistants for work 
round the year. During peak harvesting periods a 
few extra hands may be hired. On the other hand, 
in most parts of the Eurasian Steppes, wheat farms 
are state-owned and worked by a paid labour force. 
iii. Prone to climatic hazards. In such continental 
and even semi-arid regions precipitation is not only 
low but can be erratic at times. Droughts in the 
Prairies or the Ukraine may last for several years, 
making farming difficult or impossible. Severe win- 
ter frosts or summer heat waves may reduce yields 
drastically. 

iv. Market fluctuations. There is an increasing 
trend towards the growing of crops other than 
wheat because in many years markets cannot be 
found for the entire crop. Many farmers are turn- 
ing to a more mixed type of farming or are growing 
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oil-seeds or animal fodder crops. In Canada the 
position is particularly difficult. There is a lack of 
markets and if all farmers turned to oil-seeds this 
would create oil-seed overproduction. As a result 
many farmers are being paid by the government to 
leave their land fallow in order to reduce wheat 
production. 

5. NOMADIC HERDING. This is an extensive 
form of animal grazing on natural pasturage, in- 
volving constant or seasonal migration of the no- 
mads and their flocks. Nomadic herding is con- 
fined to rather sparsely populated parts of the world 
where the natural vegetation is mainly grass and 
where the rather low rainfall has a markedly season- 
al distribution so that vegetation thrives at certain 
times of year, necessitating seasonal movements in 
search of pasture. The movements of nomads are 
not random but are geared to traditional routes 
which take them from one area of pasture to an- 
other according to the season. 

Nomadic herding has been practised since the 
earliest times and may have occupied about one- 
tenth of the earth’s land surface until the early 
twentieth century, However, the constant spread of 
sedentary cultivators into formerly marginal areas, 
often due to improved farming techniques or the 
development of irrigation, and the change to a set- 
tled form of animal ranching in most parts of the 
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3.C The Khirgiz were traditionally nomadic herders but most now work on large state farms and ranches. Paul Popp 


world, have combined to reduce drastica] 
portance of nomadic herding. It is a de 
of agriculture and continues to becon 
less important. 

Nomadic herding is practised in many | 
Africa, especially by the Fulani of the Wi 
savannas, by many different peoples, inclu 
Masai, in East Africa and the Nuba in Ethic 
Sudan, and by the Bantu and Hottentots of 
ern Africa in Botswana, Mozambique a 
Africa. The Bedouin of Arabia and the 
the Sahara also practise nomadic herdi 
desert and semi-desert areas of North 
South-West Asia, but changes in the econo 
most Middle Eastern countries due to the ex 
tion of oil resources, and the difficulties D 
nomads by the multiplicity of political bot 
in the region, are reducing the importance | 
mode of livelihood. Some herdsmen in 
Turkey, Iran, Afghanistan and western 
still have a nomadic way of life. The 
central Asia from the Caspian Sea to Mo 
northern China was also traditionally an 
nomadic herding and many sub-arctic are n 
ria and northern Europe were also dominal 
this form of livestock farming, but this pati 
rapidly changing. Nomadism is virtually 
tent in the Soviet Union today and Mon gol 
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China are both taking measures to settle the Mon- 
gol herdsmen or reduce their movements to very 
short distances. Groups in central Asia such as the 
Kirghiz, Kazaks and Kalmuks have been brought 
into the state farming system and the pastures are 
divided into immense state cereal farms or ranches. 
In the tundra lands of Siberia, Yakuts, Samoyeds 
and Koriaks have also been settled on the state 
farms. In Scandinavia, the Lapps are tending to set- 
tle down and fewer of them nowadays have a truly 
nomadic way of life: Nomadic herding was never 
important in the Americas where bison were never 
domesticated. The chief characteristics of nomadic 
herding are described below. 

(a) Seasonal patterns of movement. The seasonal 
pattern of movement followed by animals and no- 
mads varies depending upon the climatic region and 
the type of animal herded. It may be a constant 
pattern of movements from one area of pasture to 
another or from one waterhole to another in the 
desert or it may be a seasonal pattern in which peo- 
ple spend the winter in one area and move off in 
the spring to find pasture on uplands previously 
covered with snow. The sub-Arctic peoples move 
into the tundra areas in the summer and the cattle 
herders of the desert margin in Africa move to- 
wards the desert in the rainy season when lush vege- 
tation springs up on the previously parched ground. 
The desert Bedouin migrate very frequently, travel- 
ling in large groups with their herds of animals. The 
Kazaks traditionally made six major movements in 
relation to the climatic seasons and the grazing 
needs of their herd during the year. They moved 
most rapidly in spring to reach the summer pastures. 
Autumn was a period of more leisurely migration 
before the severe winter set in, when the stock was 
moved back to the warmer places where winter 
pasturage was more readily available. 

(b) Many kinds of animals grazed. Since nomadic 
herding is practised in so many different parts of 
the world, a wide variety of animals is kept, each 
group keeping the type of animals best suited to the 
region in which they live. In tropical areas of Africa 
cattle are the most important livestock though in 
drier areas they may be replaced by goats, In many 
parts of Africa the cattle are regarded as a status 
symbol and although they yield milk or blood they 
are not killed to provide meat. In the Sahara and 
the Asiatic deserts sheep and goats are kept, and 
provide wool, meat and milk. The long-haired an- 
gora goats of the Anatolian Plateau of Turkey yield 
particularly valuable wool. In desert areas, too, the 
camel is very important as a source of wool and 
milk but chiefly as a draught animal. Its ability to 
go for several days without water and its many 


other adaptations to life in the desert make it a par- 
ticularly valuable animal. In Asia the two-humped 
camel is kept, while in Africa and Arabia the one- 
humped dromedary is used. 

In the Steppes of central Asia sheep and horses 
are the most important animals. Horses are kept 
not only as draught animals but also for their meat 
and milk by the Kirghiz and Mongols. Nowadays 
horses are still reared to provide meat in the 
U.S.S.R., but are kept on large state-run ranches. 
In mountain areas such as Tibet the yak becomes 
more important. It is a hardy form of mountain 
cattle and besides supplying meat, milk and hides, 
the yak is an excellent beast of burden. It can scale 
steep slopes and stand severe winters. Yak trains are 
often, in fact, the only form of transport for goods 
across the mountain passes of Tibet and other 
Himalayan states. In the Andes of South America, 
llamas and the related species, alpacas and vicuñas, 
serve as draught animals or provide high-quality 
wool. Yaks and llamas, however, have not been 
herded as widely as other animals and do not have 
the same importance. In Arctic and sub-Arctic areas 
in Scandinavia and northern U.S.S.R. the reindeer 
is the most important animal, providing food, hides, 
milk and transport for the Lapps and for Siberian 
groups such as the Samoyeds. 

(c) The life of the nomads. The life of nomadic 
herders was traditionally very dependent upon their 
animals. They relied on these for food, clothing 
(from their wool, hair or skins), transport and for 
their homes which were made from skins or felt. 
Because they were constantly on the move they tra- 
yelled light, had few personal possessions and lived 
in temporary homes such as yurts or tents. Any 
extra requirements were obtained by trading with 
caravan merchants, though some nomads who 
stayed for long periods in one place grew a few basic 
food crops. The life was very hard, and drought, 
storms, locust plagues or animal diseases caused 
greater hardship. Though many herders still live in 
this way the majority, even where they have not 
settled down, have much more contact with other 
groups, greater opportunities of obtaining or grow- 
ing crops and access to veterinary services. In every 
part of the world governments are forcing or en- 
couraging nomads to settle down and practise ran- 
ching on a commercial rather than a subsistence 
basis. 

(d) Transhumance. Transhumance is similar to 
nomadic herding in that it involves the seasonal 
movement of animals in search of pasture. But it 
is quite different in the fact that it is based on a 
permanent farm and is a much more intensive meth- 
od of livestock farming. In mountain areas such as 
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Norway, Switzerland, Italy and in parts of Britain 
as well as in the mountainous west of the U.S.A. 
and Canada, cattle or sheep from a farm or ranch 
may be kept in the valleys in winter, and driven 
onto the mountain pastures or alps or saeters in 
spring when the snow melts. In winter they are usu- 
ally kept under cover and fed on fodder which has 
been grown in the valley fields during the summer. 
In Europe dairy cattle are often raised in this way; 
in Britain and in North America beef cattle and 
sheep are often grazed on the uplands in summer 
and brought down to the valleys in winter. 

6. LIVESTOCK RANCHING. In the extensive 
temperate grasslands, once roamed by nomadic 
herdsmen or by hunters, are found permanent ran- 
ches where large numbers of cattle, sheep, goats 
and horses are kept. In Siberia reindeer are also 
kept on ranches in the sub-Arctic lands. Commercial 
ranching differs from nomadic herding in five im- 
portant aspects. 

(a) The vegetative cover is continuous. The green 
pastures are either of the native grasses or are re- 
sown with selected grasses or legumes such as al- 
falfa, lucerne and clovers. Even where the grass is 
poor as in western U.S.A. there is usually a contin- 
uous cover all round the year, and the animals are 
still well-fed. Hay is often harvested for winter feed- 
ing, or, as in some parts of Argentina and Australia, 
the livestock diet is supplemented by man-made 
feedstuffs with a balanced content of carbohydrates, 
proteins and mineral nutrients, 

(b) There is little or no migration. Because food 
supplies are permanent or are supplemented by fod- 
der crops there is little need for continual move- 
ment from one area of pasture to another. The es- 
sential difference from nomadic herding is that, 
even though the rangelands are large, some covering 
as much as 5,000 or 10,000 square miles (13,000 or 
26,000 sq. km), and the animals may wander over 
large areas, the cattle ranchers live in permanent 
farms or stations (or ranches, or estancias) from 
which they can reach all parts of their lands. But 
there is no continual movement of the herd from 
place to place. In some ranching areas the herds 
may be moved occasionally, e.g. where there are rich 
upland pastures, e.g. in Siberia or western North 
America; cattle from the American Prairies and the 
High Plains are often brought to distant fattening 
Corn Belt, before being 
slaughtered and processed for sale: and sheep may 
be periodically rounded up for shearing or slaughter. 


breeds are used to produce high quality beef, mut- 
ton or wool and any deficiency in pasture is made 


up for by cultivating feedstuffs, often on irr 
plots near the ranch, or by using manuf, 
feeds. Cattle and sheep are vaccinated or dip; 
are guarded against disease. Diseased herds arein 
lated and treated or slaughtered to Prevent ih 
spread of infection. For example, the estanciasi 
the Pampas of Argentina are modern animal farm 
with automatic feeding towers, fenced ranges an 
veterinary surgeons who attend to the animals reg, 
larly. Unlike the pastoral nomads who subsist o 
the barest minimum, often in precarious living co 
ditions, modern cattle or sheep ranchers are wi 
men. Their high-yielding animals are sold to giy 
them a high and steady income. 
(d) The animals are raised for sale. While the e% 
nomy of nomadic herders is a subsistence econonj 
that of ranchers is purely commercial. The anim 
products such as meat and wool may be produce! 
for export, as is usually the case in New Zealand, 
Australia, Argentina and Uruguay, or they my 
serve basically the home market within the count} 
as in the U.S.A. or the U.S.S.R., but in either ca 
the animals are raised on a commercial basis, 
The most numerous animal on commercial rat 
ches is the sheep, kept for both mutton and wol 
but more valuable are cattle which are reared ft 
beef, hides and dairy products (Chapter 8). Their 
dustry is highly specialized and every stage of ani 
mal production is streamlined to ensure maximun 
output of the animal products. The fattened cat 
are slaughtered scientifically and are frozen, chilli 
or canned. Corned beef of which Argentina is leat 
ing producer is an important form of canned 
Lamb or mutton is a major export of New Zeal 
and is sent to Europe and especially to Britain 
Almost two-thirds of the world’s mutton or lam 
comes from New Zealand. Australia has for lot 
been the dominant exporter of wool. 
(e) Commercial grazing supports the developmel 
of towns and communications. The establishmet 
of commercial livestock farming has led to the deve 
opment of towns, which act as slaughtering, pI 
cessing and packing centres, and of a moderate 0 
dense network of roads and railways which link tht 
ranching areas with such towns, and carry the catt 
or sheep to the areas where they are fattened befor 
being slaughtered. The establishment of cattle T 
ching has been very important in opening UP 
Americas. European immigrants introduced catt 
sheep and horses which were previously unknow 
Horses which were used for riding and rounding y 
the animals were very important. In South Ameri 
particularly, large ranches were opened up, rap! 
developed and linked to the coastal ports by a net 
work of railways and roads, as the animal produ 
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were essentially for export. Towns like Buenos 
Aires, Bahia Blanca, Montevideo and Rosario grew 
into major cities, supporting a thriving population 
with a high standard of living. In North America, 
towns like St.Louis, Kansas City and Omaha de- 
pend to a large extent on meat-packing and proces- 
sing. 

Livestock ranching is not confined to the temper- 
ate grasslands. It is also practised to some extent 
on the tropical savannas, e.g. on the campos and 
Ilanos of South America, in Mexico, in central and 
southern Africa and in tropical Australia. But com- 
mercial development often lags far behind that of 
the temperate regions. The various reasons for this 
are discussed in Chapter 8. 

7. MEDITERRANEAN AGRICULTURE. With- 
in the Mediterranean climatic region, where there 
is winter rain and summer drought, a distinctive 
type of agriculture has evolved. This type of farm- 
ing is also found in irrigated semi-desert and desert 
areas in similar latitudes. Farming is intensive, 
highly specialized and rather varied in the kinds of 
crops raised. Subsistence agriculture occurs side by 
side with commercial farming. Many crops such as 
wheat, barley and vegetables, are raised for domes- 
tic consumption, while others like citrus fruits, olives 
and grapes are mainly for export. The Mediterrane- 
an lands are, in fact, the ‘orchard lands of the world’, 
and the heart of the world’s wine industry. The 
Mediterranean climate and landscape is very varied 
in different localities and this affects the emphasis 
on certain crops. Land use is dependent on such 
factors as the total annual amount of precipitation, 
the length of the summer drought, the availability 
of melting snow and mountain streams for irrigation 
and power supply, local soil conditions, the ability 
of the farmer to finance capital equipment and price 
fluctuations in local and world markets. The inter- 
play of the above factors has given rise to four main 
aspects of Mediterranean agriculture. 

(a) Orchard farming. Fruit culture has long been 
a traditional Mediterranean occupation because of 
the very special climatic features in Mediterranean 
areas. Citrus fruits (oranges, lemons, grapefruits), 
olives and figs, which have long, wide-spreading 
roots, scant foliage and fruits with thick skins are 
best adapted to the Mediterranean type of climate 
where annual precipitation can be as low as 15-25 
in (380-635 mm) and where summer droughts may 
last for more than six months. Fruits are sometimes 
raised on unirrigated ground and draw their mois- 
ture supply from deep in the soil. Irrigation is, how- 
ever, practised in many areas, especially California, 
Israel and parts of France, Spain and Italy. Olives 
and figs are indigenous to the Mediterranean region 


and can survive even on thin, calcareous soil with 
very little precipitation. To enhance their chances 
of survival they are often widely spaced, sometimes 
more than 25 ft (7.5 m) apart, but irrigation often 
improves yields. In semi-arid regions in North Af- 
rica and in scattered areas in Iberia, where all other 
forms of gainful agriculture fail, dates dominate. 
Orchards are not located only on lowlands but are 
found on terraced hill slopes, in piedmont districts 
and on uplands. Orchard farming represents a highly 
specialized commercial agriculture here. The world’s 
supply of citrus fruits, olives and figs comes almost 
exclusively from the Mediterranean lands. 

(b) Viticulture. Viticulture or grape cultivation is 
a speciality of the Mediterranean regions. It repre- 
sents a very intensive form of farming requiring not 
only good conditions of moisture, temperature and 
soil but also much personal care, if the grapes are 
to be of high quality. Grapes raised in different 
parts of the Mediterranean lands have distinctive 
flavours and wines made in the various areas main- 
tain their exclusive names, e.g. sherry from the An- 
dalusia district of southern Spain, port wine from 
the Douro Basin of western Portugal, Marsala from 
the Isle of Sicily, Chianti from the Chianti Hills of 
Tuscany, Asti from the Piedmont district of north- 
ern Italy. In France, where wine-making is a natio- 
nal industry though much of the country does not 
have a Mediterranean climate, the specialization is 
even more distinct. The great variation in relief, 
climate, soil and methods of preparation has prod- 
uced many famous wines. The sparkling Cham- 
pagne comes from the Paris basin, Burgundy from 
the limestone scarplands of the Céte d’Or; Claret, 
Brandy (Cognac), Barsac and Bordeaux from dif- 
ferent parts of western France, especially the basin of 
Aquitaine. Wines are also produced in the Mediter- 
ranean lands of Australia, South Africa and South 
America, though these are not as famous. 

The inferior grapes are dried into raisins or cur- 
rants and exported. Greece, Turkey and California 
are the major exporters of raisins. Some grapes are 
sold as table fruit. 

There is, however, great contrast in the methods 
of grape culture in the Mediterranean shorelands 
and those of California or other Mediterranean re- 
gions. In Europe grapes are usually grown in un- 
irrigated fields, though irrigation has been intro- 
duced in some areas, especially southern Italy and 
southern Spain. Increasing acreages especially in 
Italy, Spain and Portugal are under mixed-culture, 
where grapes are raised together with other crops. 
In California, on the other hand, water is readily 
available from the multi-purpose dams in the wes- 
tern ranges of the Rockies, and as many as 85 per 
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cent of the vineyards are irrigated. Clean culture 
(as in France) in which only grapes are grown is 
also practised. California accounts for four-fifths of 
the grapes grownin the United States and supplies 
mainly table grapes and raisins. Californian wine has 
not, however, attained an international reputation. 
A large proportion of grapes from Cape Province, 
South Africa, are exported fresh or dried, though 
wine is also produced, Vines in Australia are grown 
not only in the Mediterranean climatic district 
around Adelaide but also in the Murray-Darling 
Basin, mainly with irrigation, while those of South 
America come from the Central Valley of Middle 
Chile and also from the Mendoza oases of interior 
Argentina. 
(c) Cereal and vegetable cultivation, 
cereal Crops are the most important in Mediterrane- 


sumption. Wheat flour Is used to make spaghetti, 
macaroni or vermicelli as well as bread. 

In a region where summer droughts are long and 
rainfall is very unevenly distributed, the Mediter- 
ranean farmers have to match their agricultural 
activities to the climatic rhythm. The wheat is sown 
in the mild autumn when the first light showers 


ter and grow Steadily in the cool refreshing spring. 
The sunny Weather in the early summer ripens the 


are the highest in the world. In the irrigated fields 
Darling basin of Aus- 
arge, highly-mechan- 


The warm and Sunny Mediterran 


allows a wide Tange of other fi 
Vegetables to be 


tomatoes, Carrots, beet sugar 


j ed, preserved or 
canned for shipment to distant countries. This form 


| 


of market gardening is highly specialized involi 
much hand labour, intensive tillage, heavy apj 
cation of fertilizers and speedy disposal, In 
southern farmers supply the industrial towns off 
North. In the Imperial Valley of California, ly 
quantities of vegetables and garden flowers, gron 
on an intensive and scientific basis, are destined iy 
the urban centres of the Atlantic states. | 
(d) Limited animal husbandry. The natural veg 
tation of woodlands and shrubs is not well sui 
to large-scale animal grazing. Grass, which has sh 
low roots, does not flourish in the Mediterran 
regions because of the prolonged droughts, Th 
drought-resistant varieties of grass are coarse a 
bunchy and therefore the carrying capacity oft 
Mediterranean pastures is small, except on irrigatl 
farms which raise forage crops such as cloven il 
falfa and other legumes. Goats and sheep areth 
usual animals found grazing on the natural pasti 
age of the hill slopes and limestone uplands. Thy 
eat every bit of the grass, leaving the barren hil 
exposed to the agents of erosion. Soil erosioni 
acute in many Mediterranean regions, and ow 
grazing has greatly accelerated the rate of erosi 
Only in the most favoured areas, e.g. the Lombar) 
Plain, Ebro Basin, San Joaquin Valley of Californi 
is dairy farming important. The cows kept proiit 
milk, beef and hides. In mountain areas the prat 
tice of transhumance, moving the cattle up to moult 
tain pastures in the summer and returning themi 
the valleys in winter, is very common. It makes tl 
most economic use of the limited pasturage aval 
able. The relative unimportance of animal farming 
and the importance of olive cultivation mean 
in Mediterranean lands olive oil rather than anim 
fat is usually used for cooking. To provide addi 
tional protein in the diet Mediterranean peop 
have always taken to fishing, either in the Me 
ranean Sea itself, or, like the Portuguese, in the j 
tant North Atlantic fishing grounds. of 
8. MIXED FARMING. This is one of the mi | 
important forms of agriculture found in the | 
developed parts of the world: north-wer a { 
rope, eastern North America, parts of the U.S. a 


the same farm. Mixed farming is still the major 
ricultural t elat i 
mals at any time is dependent on many inter-r ili 
factors such as the locality of the farm, soil ferti 
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demand, the prevailing price of crops and animal 
products, as well as farm traditions and govern- 
ment policies. 

Within the mixed farming belt of the temperate 

regions, a number of well-developed agricultural sub- 
types may be distinguished. Each is differentiated 
from the others by the emphasis placed on the kind 
of crops or animals raised, the extent of commer- 
cialization, the intensiveness of the farming method 
and the degree of specialization. 
(a) Mixed farming. Many farmers in Europe, the 
U.S.A. and Canada both grow crops and raise live- 
stock on the same farm. This type of mixed farming 
provides greater security than the growing of a 
single crop as in the extensive Prairie wheat farms 
which may suffer from market fluctuations and crop 
failures. Mixed farms are moderate in size and usu- 
ally grow arable crops such as wheat, barley, oats 
or rye. Many practise crop rotation, growing root 
crops, like turnips or potatoes, and legumes, like 
peas, beans or clover, as an alternative to cereals in 
some years. This maintains the fertility of the soil. 
Many mixed farms also grow some industrial crops 
such as beet sugar, hops, tobacco or flax. In addition 
to the arable crops a herd of cattle or sheep is usually 
kept. These may be fed on the stubble of cereal 
crops, helping, with their dung, to enrich the soil 
or may be fed on fodder crops such as roots or 
legumes grown in the crop rotation system. Some 
part of the farm may be devoted to pasture for the 
animals, Cattle may be kept for beef or milk and 
sheep for meat. Pigs are also often kept, especially 
where dairying is practised as they can be fed on 
skim-milk and other leftovers from the farm. Poul- 
try are kept on most farms to provide eggs (table 
birds are usually raised in specialized farms). Many 
mixed farms may also have some land devoted to 
fruit trees (apples, pears, cherries) or to small fruits 
(such as gooseberries, strawberries) and to vege- 
table crops. Some may even keep bees to provide 
honey. 

This type of mixed farming is found mostly in 
Europe, especially in Britain, Belgium and the Neth- 
erlands, In the U.S.A. mixed farming may give 
greater weight to one single crop, for instance maize 
in the Corn Belt, of which as much as 90 per cent is 
grown for cattle and pig fattening. But within the 
Corn Belt, subsidiary crops, especially wheat, barley, 
oats and soya beans, are also important. They are 
grown in rotation to supplement the farmer’s income 
or to diversify the agricultural basis and to maintain 
soil fertility. 

Whichever cropsare grown or animals kept, mix- 
ed farms are characterized by high capital expendi- 
ture on tractors, machinery and farm buildings, by 


an extensive use of chemical fertilizers as well as 
green manure, and also by the skill and expertise 
of the farmers who need to know about all aspects 
of farming to grow and market their range of 
products successfully. 

(b) Dairy farming. In various parts of western 
Europe, e.g. Britain, Denmark, the Netherlands, 
southern Scandinavia, Switzerland, to the south of 
the Great Lakes and in the North Atlantic states 
of North America (the Hay and Dairy Belt), far- 
mers specialize in commercial dairy farming, which 
is a highly intensive type of livestock farming. It is 
also practised in favoured areas of the southern 
continents, for example in south-eastern Australia, 
the Auckland Peninsula and the Wanganui and Tara- 
naki lowlands of North Island, New Zealand. Milch 
cattle, of such breeds as the Friesian and Guernsey, 
are kept in lush meadows or fed on man-sown for- 
age crops to supply fresh milk to the urban districts 
or industrial centres. The creameries process the 
milk into a wide range of dairy products, e.g. butter, 
cheese, cream and various brands of evaporated, 
condensed or powdered milk. New Zealand, Den- 
mark and Australia are the leading exporters of 
dairy products, especially butter, while cheese comes 
from New Zealand and the Netherlands. All west- 
ern countries including the U.S.A., the U.S.S.R., 
U.K., France, Germany produce large quantities of 
milkand dairy productsincluding butter and cheese, 
but due to their large population and high con- 
sumption they have little left for export. 

Dairy farming is most important where the cli- 
mate is too damp for cereal cultivation, but is also 
geared to urban markets. It is usually a capital-in- 
tensive type of farming. Though natural pastures 
are usually most important, many farmers keep their 
cattle under cover in winter. The animal sheds and 
storage facilities for winter fodder therefore have to 
be provided, in addition to veterinary services and 
so on. Much mechanical equipment is also used, 
e.g. milking machines, feeding towers. Modern 
methods of cattle breeding and herd management 
allow high yields to be attained, as much as 6,500 
Ib (3,000 kg) of milk per cow per year, and thus 
profits are maintained. Costs of marketing are mini- 
mized if dairy farms are fairly near to urban cen- 
tres. New Zealand is distant from its major markets 
in Britain, but extremely efficient farm management, 
lower production costs because outdoor grazing is 
possible all the year and labour-saving techniques 
allow New Zealand dairy products to compete 
favourably in Britain despite high freight charges. 
(c) Market gardening and horticulture. Within the 
mixed farming zone there are many districts that 
specialize in the cultivation of vegetables, fruits and 
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Denmark, Belgium, Germany and the Netherlands; 


and in north-eastern U.S.A., where the daily demand 


for fresh vegetables, salad crops, table fruits, eggs, 
milk and meat are tremendous. The market gardens 


may be located just outside the city in suburban areas 


or in distant areas where climatic or soil conditions 


are particularly favourable for the production of 


early vegetables, i.e. vegetables produced before the 
main crop. London and Paris are supplied mostly 
from the Thames and Paris Basins respectively, but 
lots of fresh vegetables and soft fruits also come daily 
from the Channel Islands and Brittany or from the 
Mediterranean coast, where the warmer weather and 
early spring have fostered the development of market 
gardening. Some areas including the stretch of land 
from Leiden to Haarlem in the western Netherlands 
concentrate on flower-growing or horticulture. The 
Netherlands specializes in spring flowers, such as 
tulips, which are flown to all the major cities of 
Europe. In America, California is the greatest vege- 
table-growing state, but market gardening or truck 
farming is also very important in the Lake Peninsula, 
the Maritime Provinces of Canada and the Atlantic 
States, including Florida. The distance of truck 
farms from markets is governed by the distance that 
a truck can cover overnight, hence the name truck 
farming, though some fruits, e.g. citrus fruits de- 
pend on climatic rather than market factors. 

Market gardening has the following characteris- 
tic features, 


i. Farms are small and are located where there 
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Types of farming have been considered in terms 
of the methods used and the types of crops grown 
or livestock raised. It is also important to realize 
the effects of fa organization on agriculture. 
Farming Organization is most affected by the way 
in which the land is held: that is whether the farmer 
owns his farm, is a tenant or merely a labourer. In 
many areas recent changes have taken place in land 
tenure, In Communist countries farms have been 
collectivized while in many former col 


l form policies have been enacted 
in southern Europe, many parts of South America, 
and parts of Africa, e.g. the former White High- 

ds of Kenya. This has created a large number of 
new smallholders and Peasant farmers and has ad- 
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flowers, solely for the urban market. Market gar- 
dening is well-developed in the densely populated in- 
dustrial districts of north-western Europe: in Britain, 


| 


are good communication links with Consumers, 
ii. Land is very intensively farmed and irrigat 
is often used. Vegetables may be grown in fieldsg 
under glass. l 
iii. Vegetables require fertile soil and areas Whey | 
soils warm rapidly in spring and are light and ea 
to work have advantages. Soil fertility is maintain 
by a liberal application of. manures or fertilizers, 
iv. Market gardens are usually very labouri 


tensive. Much attention is given to the r od 


most of the work is done by hand labour th 
machine harvesting is possible on the larger 

v. In order to attain maximum yields and hig 
cash returns, the market gardens are scientifical 
managed, using selected seeds, insecticides, nurseri 
greenhouses and artificial heating methods, onl 
outlay is heavy. 

In addition to market gardening, a modern dew 
lopment in the industrial regions of Western E of 
and North America is factory farming. Livestock 
particularly poultry but also cattle, are raised ch 
tirely under cover. They are confined to sta sa 
pens, fed on balanced, manufactured foodstuf 
and carefully supervised so that they are protect 
from diseases. This type of poultry and livestd 
production requires an enormous capital outlay 
provide buildings, automatic devices for measutill 
and distributing feedstuffs and large expenditure 0i 
drugs to keep the animals healthy in unnat j 
conditions and on heating and lighting. However 
requires little land or labour and gives good retur 
as there is an assured market. It enables farmers 
produce standardized animal products which mé 
the demands of a large proportion of shoppers 


vantages and disadvantages. The chief advantal 
are that it spreads wealth more widely, gives mo 
people a chance to earn a living from the soil al 
encourages greater involvement of the peasants 
the economy of the country. It remains to be st 
however, whether the new farms will be as efile 
in terms of productivity in some areas, and it al 
increases the difficulties of conservation and $ 
improvement by creating a larger number of peo? 
to be educated in good farming techniques. 

The following are the main kinds of farm 
organization. mi 
1. OWNER-OCCUPATION AND TENANC 
Many farmers own their own land and many Aa 
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Farms owned or rented vary very much in size and 
range from large ranches or cereal farms to small 
padi farms often almost too small to be worked 
economically. Incomes vary very much too, so that 
some farmers get good returns and have a high 
standard of living while others may be poor, or 
heavily in debt (Discussion Point 3). However, these 
farms have some things in common, namely that, 
taking into account the climatic, soil and economic 
conditions, farmers decide to grow certain crops. 
They buy their own seed, machinery, fertilizers and 
so on and grow and harvest their own crops. They 
then sell their crops and obtain the reward. In other 
words they work individually. Owner-occupancy 
and tenant farming may be modified in a number 
of ways. Profits may be enhanced by the farmers 
joining together in a co-operative (see p. 115) or, in 


areas where farming returns are generally low and 
farmers suffer from a lack of capital, certain special 
tenancy arrangements may be made. The most im- 
portant such system is share cropping or métayage 
which is practised in parts of the U.S.A., Latin 
America and Europe. The landlord usually pro- 
vides the seed because the tenant has no cash to 
buy it, and the tenant then works the land. When 
the crop is harvested, however, the landlord receives 
a part, perhaps half, of the crop in lieu of rent and 
to pay for the seed. 

Generally owner-occupation is a better system 
than tenancy as it encourages farmers to improve 
the land. Tenants may over-exploit the land and 
then move to another farm because they have no 
sense of permanency. 


DISCUSSION POINT 3 
Agricultural Indebtedness 


In many parts of Asia the advancement and im- 
provement of agriculture has been slowed by the 
problem of rural indebtedness. How has this 
problem arisen and how does it affect farming? 

There are basically two reasons why indebted- 
ness has been able to develop in rural areas. 
Firstly the various European colonial powers 
systematized land tenure arrangements in a re- 
gion where previously only traditional rights to 
cultivate the land had been important. When the 
landlords or peasants acquired rights of owner- 
ship the land could be used as security against 
loans. The peasants, who had previously paid all 
tributes to feudal chiefs in kind, did not always 
realize the value of money and the interest sys- 
tem was not always understood. When they 
needed cash they borrowed from landlords or 
money-lenders at high interest rates and as a re- 
sult the peasants got hopelessly in debt and lost 
their land to the money-lenders. They often be- 
came tenants on the land they had formerly 
owned. 

Secondly, with the colonization of many Asian 
countries the traditional subsistence farming of 
the region gradually gave place to commercial 
farming. The more intensive nature of commer- 
cial farming entailed greater expense to the farm- 
er who had to buy seeds, fertilizers and tools, 
and, because his food crop acreage was reduced 
to make way for commercial crops, he had to 


buy food as well to supplement his own supplies. 
In order to cover these expenses he was forced 
to borrow money, usually at exorbitantly high 
interest rates. The rates of interest were high for 
two reasons. The first was that the moneylender 
or landlord was the only source of cash in the 
poor village society and could therefore name his 
own terms. But in any case the high interest rates 
were traditional. This was because, even under 
a subsistence farming system, loans were occa- 
sionally required by farmers to tide them over 
bad years or to finance traditional festivities such 
as weddings. When he lent money under such 
conditions the money-lender had little chance of 
ever recovering it in full and therefore charged 
high interest rates. When the change to commer- 
cial farming gradually took place it was not at 
first realized that, though the need for credit 
would be greater, the chances of repayment from 
the proceeds of crops would also be greater. In- 
stead of modifying interest rates to fit in with the 
new economy, the old rates were retained and 
farmers rapidly found themselves unable to keep 
up with constant repayments to money-lenders. 

An additional factor was that the use of land 
for commercial rather than subsistence crops 
raised its value. Where there were landlords they 
took advantage of this fact by raising rents, thus 
making the peasants’ lot even harder. Rents were 
often paid in kind, and landlords, by setting a 


114 AGRICULTURE 


very low value on the crop, could in fact often 
raise the rents, even when they were nominally 
unchanged. Where peasants owned the land the 
money-lenders soon realized the advantage of ob- 
taining the land themselves, They then purposely 
made interest rates too high for farmers to pay 
and, since the land had been put up as security 
for the loans, they were able to acquire the 
land. Landlords and money-lenders were there- 
fore able to exploit the peasants not only by 
charging high rates but also by lending money 
to work the farm at high interest. In many areas 
merchants and shopkeepers were also money- 
lenders and landlords, and they dominated the 
peasants in every way. They supplied seeds, tools, 
food and other requirements, they bought the 
crop at their own price, they lent money at high 
rates and they charged high rents for the land. 
If we take the case of Burma we can gain some 
idea of the magnitude of the problem. Interest 
rates which were commonly charged were be- 
tween 15 and 36 per cent and some were even 
higher. These rates were far too high for the ordi- 
nary credit required for working a farm and 
could not be repaid. The land, given as security 
for loans, therefore passed to money-lenders. By 
the 1920s about one-fifth of Burmese agricultural 
land had passed to non-agricultural owners and 
by 1947 the proportion had risen to one-third 
in the country as a whole. But nearly half of 


the rice-growing delta lands of Lower Burma had 
been lost by the peasants. 


How did rural indebted- 
ness affect farming 


Indebtedness adversely affected farming in se- 
veral ways. F irstly the peasants’ constant shortage 
of money meant that they could not investin new 
tools, fertilizers, better seed varieties and so on. 
In fact, even if they had 
improved their farming methods because there 


Was no incentive. The tenant farmers had to turn 
over such a large 


landlords or mo 
the farms gave t 
debtedn 


hardship of his life than plough it į . 
the other hand the large landowners them- 


selves did not encourage better farming prac. 
tices. They were mostly not interested in agricul 
ture and only viewed the land as a Source of rents 
and revenues from loans. They hired out the land 
in small plots, worked little or none of it them. | 
selves and took little interest in Conservation or 
improvement. The dominance of the rural scene 
by ruthless landlords and money-lenders has | 
therefore kept production low and farming me. | 
thods backward in many parts of India-Pakistan 
and South-East Asia. 


How can conditions be 
improved? 


Since the Second World War the Asian coun 
tries have gained independence and have tried to 
improve the conditions of farmers in several ways, | 
some of which have been more successful than 
others. Laws regarding ownership of land have 
been changed in some countries to prevent the 
land passing out of the peasants’ hands. This en- 
sures that the peasant does not become a land- 
less tenant but cannot prevent him running him- 
self into debt and still being effectively domi: 
nated by the money-lender. Legislation has also 
been directed at the landlord-tenant relationship 
to overcome the problem of excessive or unfair 
rents, but this too leaves unaffected the problem 
of credit for the working of the farm. Co-oper- 
ative farming has been encouraged, but this too 
meets certain difficulties, mainly that the mem 
bers of the co-operative may all be in debt and 
thus the organization has little capital to improve 
the farming methods of its members and is effec 
tively dominated by the traditional money-pro- 
viding class. Co-operatives are also less success- 
ful in many Asian countries than in Europe 
because the members do not fully understan 
the working of the co-operative, do not have 
sufficient education in farming methods or in 
organizational techniques to get the best out | 
of the scheme, and often distrust one another. 
Nevertheless, where co-operatives have been 
successfully established they have enabled the 
farmers to reap greater benefits from their Jand 
and have improved farming conditions. Similarto 
co-operatives are government-run organizations | | 
for buying the harvest at a set price. Such systems 
allow the farmer to rely on a guaranteed return | 
from his land and reduce his dependence on the 
middleman or money-lender who buys his crop 
at a very low price. 
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Some of the most far-reaching reforms took 
place in Burma under the Land Nationalization 
Act of 1953. This law abolished landlordism and 
re-established owner-cultivation. It also forbade 
the selling or mortgaging of land. The land was 
taken over by the government and distributed in 
small lots to farming families. The Act also en- 
couraged the formation of co-operatives, and es- 
tablished Mutual Aid Teams and Village Land 
Committees to encourage communal effort and 
the use of better farming methods. 

While distributing the land more fairly, the 
Burmese legislation, by eliminating landlords 
and money-lenders, deprived the peasants of their 
source of credit to get their farms going or to 
tide them over difficult periods. To overcome 
this problem the State Agricultural Bank was es- 
tablished with branches in many villages. This 
was relatively successful and its loans with low 
interest rates were usually satisfactorily repaid 
by the villagers. However, the network of banks 
is not yet by any means complete, and credit is 


2. ESTATE FARMING. The large estate was the 
traditional type of farmin much of southern Europe, 
e.g. Spain, Italy, as well as in Latin America and 
other ‘new’ lands. It was established in many colo- 
nial territories either to provide livestock or grow 
crops. Such large estates have many names. Large 
estates in Europe are called Jatifundia, in America 
ranches, in Latin America estancias, haciendas or 
fazendas, in Australia stations and in many other 
areas plantations. They are owned by a single per- 
son or by a company and employ large numbers of 
labourers. These labourers may be paid in cash; or 
may get a share of the crop; or may be rewarded 
by being allowed a plot of land of their own on 
which to grow subsistence crops, but however pay- 
ment is organized the landowner inevitably reaps 
most of the profit. Large estates are often highly 
mechanized or require a great outlay of capital in 
establishing, maintaining and harvesting the crops, 
in machinery and in housing and paying the workers. 
They are thus both capital- and labour- intensive. 
3. CO-OPERATIVE FARMING. Co-operative 
farming is practised mainly in the highly-developed 
countries though the principles of co-operatives are 
being employed all over the world. This is an ad- 
vanced form of farm organization which has proved 
workable in rural societies which have a literate 
population, capable of understanding the co-op- 
erative principles and competent in managing the 


therefore difficult to obtain in many areas. 

Legislation in many countries has helped to 
improve the security of farmers but in the long 
term it cannot, by itself, improve farming meth- 
ods and the productivity of the land. In order to 
overcome these problems better education for all 
and greater emphasis on vocational training in 
agricultural practices are the main needs. Gov- 
ernment information and extension programmes 
can contribute to this and well-organized co- 
operatives can show farmers the sound economic 
benefits of better farming methods. The provision 
of irrigation schemes, marketing boards and the 
availability of high-yielding varieties of crops, 
especially padi, will help to improve farm in- 
comes and bring them into line with the general 
standard of living in the various countries. This 
will eventually reduce for ever the difficulties of 
indebtedness and the traditional fatalistic out- 
look of many peasant farmers. It will encourage 
more modern and efficient farming and improve 
the farmers’ status in society. 


business of the co-operative in the best interests of 
the farmers. 

It is not entirely true to say that the basic aim of 
co-operatives is to eliminate the middleman, who 
after all provides a valuable service in collecting the 
farmer’s produce and bringing it to market. Rather, 
the co-operative tries to perform this function itself, 
in addition to farm production, and thus enables 
its members to reap profits from both stages of the 
transfer of goods. 

At the same time by acting as a buying as well 
as a selling agency co-operatives can also take ad- 
vantage of economies of scale and buy seeds, fer- 
tilizers or equipment in bulk, thus obtaining better 
terms. 

How far co-operative farmers can succeed de- 
pends on many factors including the efficiency of 
the farmers or their paid executives, their ability to 
compete with long-established traders and the ac- 
tual co-operation of the farmers themselves. Many 
farmers all over the world have attempted to run 
co-operatives but have failed because of their in- 
ability to compete effectively with the more dyna- 
mic businessmen or because of lack of confidence 
of the farmers in their elected or salaried executives. 
But in the more advanced countries like Sweden, 
the Netherlands and Belgium, the co-operative 
movement has been very successful. In Denmark, 
the movement has been so successful that practically 
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every farmer is a co-operative member, and many 
countries have sent their experts to study the Dan- 
ish co-operative movement. It is interesting to study 
in some detail how co-operative farming works in 
Denmark. 

Denmark is a traditionally agricultural country 
and may be described as ‘a land of co-operatives’, 
for there are nearly 10,000 co-operative societies in 
the country. The Danish co-operative movement 
first began at Thisted in Jutland in 1866, and now 
more than half the nation’s population are mem- 
bers of co-operatives. Co-operation means that 
farmers with only small farms can benefit from tech- 
nical and economic advantages of large-scale ope- 
rations by pooling their resources, The sound Dan- 
ish education system, including the provision of 
adult education classes for the dissemination of the 
latest agricultural techniques, gives a good back- 
ground to the movement and over the course of a 
century Danish farming has changed from a rather 
unsuccessful traditional wheat-growing economy 
(which faced strong competition from the new 
sources of grain in the New World), to a scientifi- 
cally-run and highly-mechanized agricultural system 
based largely on dairy farming. The co-operatives 
elect officers from among their members and these 
people, being farmers themselves, understand the 
difficulties of the farmers, The capital resources of 
the co-operatives enable them to finance reclama- 
tion or farm improvement as well as setting up 
agricultural Processing industries, Co-operatives 
help the farmers in the following ways, 

(a) Purchasing, 
tilizers, feed-stuffs, tools or equipment in bulk and 


and the import of fodder grains and feedstuffs, 


By collecting, grading and storing 
number of farmers, co-operatives 


of agricultural products, such as creameries, 

and ham curing plants, egg collecting and gradin 
centres, fertilizer factories or slaughterhouses, a 
owned and run by co-operatives in Denmark, Thj 
enables the profits of such businesses, Closely all 
to farming, to accrue to a large number of co. 
rative members rather than to individual industria} 
ists. Today, 85 per cent of the milk from the Dani 
farms is processed in co-operative creameries, i 
per cent of the pigs are slaughtered in CO-operatij, 
factories for processing into bacon and ham, 40 px 
cent of the eggs exported are handled and grade 
by the Danish Co-operative Egg Export, and th 
farmers’ Co-operative Bank is the fourth largest ip 
the country. The co-operative dairies which handk 
two-thirds of all Danish butter and cheese also do 
research in improving cattle breeds, into milk pro: 
cessing and into raising the quality of dairy pro 
ducts, 

(d) Finance. Co-operatives can provide loans to 
farmers on easy terms when they need to purchas 
land, equipment, pedigree stock or other goods, ot 
when they wish to make improvements to building 
or land, e.g. by draining areas or improving heath 
land soils. 3] 
(e) Advice and research. Co-operatives engage ii 
agricultural research and farmers are entitled toat 
vice from experts, marketing officers or veterinar 
surgeons on problems in their farms. They are thus 
able to improve the efficiency of the farm and the 
quality of the products in order to get greater tè 
turns from their land. Specialized farm machine, 
which the farmer would not normally own, can also 
be borrowed from co-operatives. 

All the local societies are directly under the Ot 
operative Wholesale Society and every co-operative 
is affiliated to a joint association under the Central 
Co-operative Committee which represents the Dat 
ish co-operative movement in the International 
Co-operative Alliance. The co-operative movemen 
has benefited the entire Danish community, & 
pecially the farmers and the rural people, an 
given Denmark one of the highest standards Í 
living in the world. The farmers not only earn y 
comfortable living on their farms, but receive If 
come in the form of dividends or bonuses from th 
co-operative societies, as all profits made by the 0 
operatives are either ploughed back to expand thé 
Co-operatives or go back to the farmers. A farmel 
is thus encouraged to join as many co-operative 
as he can and take part not only in production b 
in processing and exporting agricultural goods. if 


Danish government spares no effort in fostering 
co-operative movement. l 
4. COLLECTIVE FARMING. Since the Com 
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munist Revolution in 1917 in the Soviet Union, 
sweeping changes in agricultural practices have 
taken place throughout the length and breadth of 
the U.S.S.R. Other communist countries including 
Hungary, Romania, Poland, Czechoslovakia, Bul- 
garia and China have followed suit and have intro- 
duced some form of collective farming. 

The communist definition of a collective farm is: 
‘a voluntary productive co-operative union based 
on social ownership of the means of production and 
on collective labour, which excludes the exploita- 
tion of man by man’, This is a form of agricultural 
organization devised by the socialist planners to 
modernize Soviet agriculture and increase farm pro- 
duction. The collective farms are in reality state co- 
operatives run by a managing committee and head- 
ed by a farm manager who is responsible to the 
government. At the time of the Revolution, the gov- 
ernment seized all farmlands without compensation 
and those landlords who resisted were severely dealt 
with. The ruthless agricultural changeover, while 
benefiting the poorer peasants, was not at all wel- 
come to most farmers as it deprived them of their 
farm ownership. Agricultural efficiency was low as 
farmers lacked the incentive to work hard on state 
lands and it was many years before output based 
on collective labour showed any improvement. By 
1937, there were 243,000 collective farms or kol- 
khozy in place of the more than 24 million peasant 
holdings, with a total farmed acreage of 287 million 
acres (115 million ha). The number of state farms 
or sovkhozy numbered 4,000, leaving about 1.4 mil- 
lion scattered households on a private farming 
basis. By 1955, more than 95 per cent of all culti- 
vated lands were collectivized or state-owned. In 
order to benefit from the economies of large-scale 
production and the use of machinery, smaller col- 
lective farms were gradually consolidated into larger 
units and by 1967, the number had been reduced 
from the 1937 total to only 36,800 or less than a 
seventh of the former total. Further effort was made 
to intensify the land-use, and many collective farms 
on city outskirts were amalgated and turned into 
state farms. By 1967, there were some 12,000 state 
farms, three times as many as in 1937, and these 
operated more than 50 per cent of the total culti- 
vated land. The average state farm is very large in- 
deed, over 60,000 acres (24,000 ha), and is worked 
by thousands of labourers. 

There are certain differences between the running 
of the collective farms (kolkhozes) and the state 
farms (sovkhozes). The collective farms have been 
formed from the pooled resources of peasants in- 
cluding land, livestock and labour. Responsibility 
for management theoretically lies with the farmers, 


but in fact the government exercises great control 
over trading terms, planning and running of the 
farms. Members may be punished for refusing to 
work. The crops raised are sold to the state at fixed 
prices (far below the prevailing market price) and 
compulsory amounts must be produced. The farm- 
ers receive payment in return for the work they do, 
depending on their skill, performance, the nature 
of their work and the hours they work. The farm- 
ers have to pay taxes on their farm products, hire- 
charges on machinery and tractors from the state 
tractor stations and for the purchase of seeds or 
fertilizers. Any produce in excess of the fixed 
amount is distributed proportionally amongst the 
members or sold in the local market or government 
retail shops, but such surpluses are usually small. 
Individual members who show exceptional work 
capability are rewarded in kind or cash. 


3.D Under the Soviet agricultural programme thousands 
of acres of virgin land have been put under the plough 
for the first time, like this steppeland in Siberia. 
Paul Popper Ltd. 
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State farms (sovkhozy) may be formed from land 
taken over from peasants but are usually formed in 
virgin land and used to bring new areas into pro- 
duction, Thé government owns and runs everything 
through an appointed committee. State farms are 
planned and operated to a prescribed programme 
which best serves the nation’s interest. As a result, 
State farms undertake the cultivation of industrial 
crops, such as cotton and tobacco, fruits, grain 
crops, such as wheat, barley, oats and rye, and pota- 
toes. Dairying, livestock ranching, poultry farming 
and even forestry are undertaken by state farms, 
which are often gigantic in size. Workers are 
engaged as hired labourers and are directed to the 
state farms when there is work to be done, e.g. 
during the sowing or peak harvest period. 

Private farms have ceased to exist but in both 
collective and state farms, farmers are allowed to 
cultivate their own small garden plots and keep a 
few animals. The produce from these garden plots 
supplies most of the daily requirements of the farmer 
and his family, and any surplus can be sold in the 
local markets or exchanged for other necessities in 
the local retail stores. While Soviet industry has 
expanded rapidly, the development of agriculture 
within the U.S.S.R. has lagged far behind that in 
other countries. The targets set for the various Five 
Year Plans have not been achieved, except in a few 
industrial crops such as cotton. In size, the Soviet 

Union is a little larger than North America and 
both have nearly the same amount of cropland. But 
while Canada and America consistently produce 
large agricultural surpluses the U.S.S.R. is still not 
self-sufficient in food requirements, despite its im- 
mense size and a population only half that of India 
(estimated at 250 million for 1970). The harsh phys- 


uted to human factors, 


Before the Socialist agricultural revolution in 
1928 the peasants Were poor, illiterate and often did 
not make the best use of their land. The-Russians 
hoped that collectivization would increase output 
of both food crops and cash crops and also improve 
farming methods. Conversion of peasant holdings 
into collective farms and state farms was both rapid 
and ruthless, but, though farming techniques and 
the use of machinery improved, there was no 
Spectacular rise in the annual crop output. There 
have been recurrent food shortages and imports 
from both communist and non-communist coun- 
‘tries have been Necessary. Average yields for many 
crops in the U.S.S.R. are not even half those of the 
Western farmers, Why has the socialist system of 


collective farming not yielded as much food, 
it should? The following are some of the may 
reasons. a 

(a) The Soviet agricultural revolution, Just i 
that in Communist China, did not take into ca 
sideration the peasants’ aspirations. The deprivaty 
of farm ownership and the lack of competi 
dampened the peasants’ incentive to work. Thy 
had little pride or earnestness in farming state lang 

(b) Collective farms, each with hundreds of faw 
ing families were large and unwieldly, and at fy 
were often inefficiently managed by inexperieng) 
cadets and communist party leaders. 

(c) The state took the bulk of the harvest an 
paid low wages to the peasants. Any surplus tht 
was produced and shared among the workers w 
small because of inefficient management and ld | 
of hard work among the farmers. Thus agricultu 
workers received barely enough to live onm Bii 
today, after great improvements have been mat 
the collective farmers’ standard of living is far bel 
that of urban and industrial workers. A 

(d) The collective farms were formed hu ed) ! 
and usually against the wishes of the peasants, A 
in most parts of the world socialism had a fargi ui 
er hold on industrial and urban workers than 0 
traditional farming communities. In the earlys ag 
when land was confiscated with no compensati 
the government met active opposition from m i 
peasants. The landlords and the richer peasants 
laks) put up the greatest resistance, and many wet 
killed or imprisoned. These were the most prog 
sive farmers and their loss slowed the rate ol 4 
provement in farming methods on the new farm 
Many peasants also killed their livestock ratti 
than surrender them to the collectives and oh 
naturally affected farm output. Subsequently, mo 
enlightened administration has still not complete) 
won over the peasants and farming in the U.S 
is still rather inefficient by world standards. $ 

(e) There was great progress in the opening? 
of new land as a result of drainage and irrigall 
projects, but as in the case of human prob i 
physical problems were not always well-underst0? 
The policy makers and planners to whose plans! 
farms were supposed to conform knew too i 
about farming. Low -yields, crop failures and | 
foreseen adverse effects on soils as a result of 
ance of vegetation or irrigation were not consi¢ A 
and crops fell below target figures. Ideas 00! 
best size for farms also changed. Smaller colled 
farms were then consolidated into larger W 
China has experienced the same difficulties and 
several times altered the size of farming comin" 
units. In the larger farms greater political cont 
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was involved and agricultural specialists were post- 
ed to the farms to’study what crops were best suited 
to each farm in respect of its locality, relief, climate, 
soil and available manpower. The enlarged kol- 
khozy and the gigantic sovkhozy then began to show 
marked progress. Nowadays most large collective 
and state farms have scientific and crop research 
facilities. 

(f) In order to get greater co-operation from the 
peasants, many stringent restrictions were relaxed. 
Monetary rewards were given as an incentive to 
greater output per man. The system of zven’ya was 
revived, whereby peasants were allowed small plots 
in which they could grow anything in any way they 
liked. As a result yields per worker rose markedly. 
But many top Soviet officials still wish to imple- 
ment the socialist system of large-scale, highly- 
mechanized collective farming, and disapprove of 
private enterprise even on the small scale of indi- 
vidual garden plots. Whether efficient farming could 
be carried on without some incentive of this kind, 
however, remains to be seen. 

Despite the many difficulties and shortcomings of 
collective and state farming Soviet agriculture has 
improved in many ways as a result of collectiviza- 
tion. There has been great improvement in farming 
techniques, crop diversification and in the use of 
farm machinery. This in turn has led to the devel- 
opment of industries manufacturing farm equip- 
ment. The improvement in yields and output after 
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Agriculture depends on the soil in which crops grow 
and in which grass grows to provide food for live- 
stock. Soil is developed under natural vegetation 
such as forests or grasslands and when these are re- 
moved and the soil is ploughed up the natural bal- 
ance between climate, vegetation and soil is upset. 
Similarly when animals graze on the natural vege- 
tation this may inhibit its growth and thus change 
the natural balance. Thus all types of agriculture 
are bound to affect the soil. Unfortunately these 
effects are usually harmful due to ignorance or 
wanton exploitation. The results are soil erosion 
and impoverishment with consequent lower yields 
or loss of pasturage. However, soils can be 
maintained and even improved by correct farming 
techniques. It is important to understand the ways 
in which farming can harm or improve natural 
conditions and some of these are dealt with in 
detail below. 
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initial set-backs has stimulated agricultural process- 
ing industries and promoted other industries such 
as textiles which depend on agricultural raw mate- 
rials. The state ownership of land has greatly bene- 
fited national development. There has been a tre- 
mendous increase in the amount of land under cul- 
tivation. Irrigation and drainage schemes have ex- 
tended farming into previously unused areas. Live- 
stock farming has been greatly improved and the 
amount of land under fodder crops to supplement 
natural pastures has greatly increased. 

The opening up of new land has also encouraged 
the development of roads, railways and canals and 
has created new industrial and urban centres. 

The U.S.S.R. is not the only country to practise 
collective farming. All communist countries prac- 
tise some form of large-scale state-controlled agri- 
culture. In addition there is the slightly different 
type of communal farming practised in Israel on 
the kibbutzim. Farmers who live on the kibbutz 
work on the land together but receive no formal 
payment. They do receive spending money, housing, 
clothing, food, medical attention and education free 
however. Kibbutzim are usually smaller than col- 
lective farms, but the greatest difference is that their 
farmers join voluntarily. Nor are they the only type 
of agricultural organization in the country. Because 
people are not forced to work the land in this way, 
those who do are happy to participate and problems 
do not arise in the same way. 


AND THE SOIL 


Soil erosion and 
impoverishment 


Since the earth was formed the agents of erosion 
have been at work in modifying the landscape. 
Throughout the ages surface materials have been 
removed by such powerful erosive agents as running 
water, wind, ice and waves, but, when the ground 
is covered with some kind of vegetation, only nor- 
mal erosion takes place which is unavoidable and 
is going on everywhere around the globe. When 
men interfere with the course of nature by culti- 
vating the land, the rate of soil erosion is often 
greatly accelerated. It may take 500 to 1,000 years 
for an inch (25 mm) of soil to be formed by natural 
processes, and in some climatic regions it takes even 
longer, but when Man misuses the soil in careless 
cultivation or indiscriminate removal of forests, an 
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inch of soil or even more may be permanently lost 
within a generation. An example from the Corn 
Belt of the U.S.A. shows that when maize was 
planted slopewise on a hill-slope and continuous 
cropping was practised, 7 in (180 mm) of good top 
soil was eroded within a span of only 56 years. In 
the Philippines under shifting cultivation rates of 
erosion are increased. The estimated soil loss under 
forest is 0.3 oz per sq. yd. (9 grammes per square 
metre) per year, under hill padi, 0.5 0z(17 grammes). 
But if the same plot is cultivated continuously for 
a number of years the rate of loss may be as high 
as 8 oz (288 grammes) per year. 

Running water in the form of rain and rivers is 
the greatest erosive agent, as water is present every- 
where. If a heavy shower falls directly on the bare 
earth it loosens the soil particles, and runs off the 
surface in a series of small rivulets, carrying the soil 
along with it. In the course of time, the rivulets are 
deepened and widened into channels or deep gullies. 
In extreme cases this gives rise to highly dissected 
badlands. This type of erosion takes place when 
steep hillslopes are cleared for cultivation and no 
terraces are constructed to halt soil removal. 

Rain water on steep hills can also cause mass 
movements of the soil due to the lubricating ac- 
tion of the water within the soil. Soil-creep, the 
gradual downward movement of soil on hills, and 
landslides, more sudden movements in which 
large parts of the hillsides slump down, often bury- 
ing rail tracks, trunk roads and buildings in the 
valley, are made more common when trees are re- 
moved and there are no roots to bind the soil. The 
landslide at Ringlet in the Cameron Highlands of 
West Malaysia in 1961 buried six shophouses and 
sixteen people lost their lives. Rivers are very active 
erosive agents especially in times of flood, when the 
waters rise. They may overflow their banks and 
erode surrounding areas. One has only to look at the 
brown coloration of the water in the drains and 
rivers after a heavy downpour to realise that soil 
is being washed away. It is estimated that some 400 
million tons of sediments are carried by the Missis- 
Sippi River to the Gulf of Mexico annually! At this 
rate the entire basin of the Mississippi, which is 
larger than the combined area of India and Pakis- 
tan, would be lowered by a foot in every 5,000 years. 

Wind can also be a strong erosive agent. Where 
the top soil in rather dry areas is loosened by 
Ploughing, the sun dries it until it becomes an un- 
Consolidated powdery dust which can easily be 
blown off by strong winds. The ‘Dust Bowl’ of 
Western U.S.A. was a huge area of land where wind 

tion was acute, The pioneer cultivators plough- 
ed up the grasslands without due regard for soil 
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conservation, and after a number Of years 
drought, the soil was removed by the Strong win 
of the plains in great dust storms. Wind is also agi 
in deserts and on the desert margins. Where oy 
grazing takes place and vegetation is removed i 
wind is able to blow away the top soil. As a req) 
the desert advances. This is happening on the m 
gins of the Sahara desert where herders often} i 
too large herds to be supported on the natur) 
grasses. 

Erosion by ice and waves is limited to the poh 
regions and uplands and to the coasts respective), 
neither of which are ideal for agriculture, and thy 
rarely affect cultivated land. Gales and storms 
however breach sea-walls and allow the sea tofl 
low-lying areas, with very disastrous effects on ag 
culture. This happened in the Netherlands in [9 
when 400,000 acres (160,000 ha) of land were floo 
and 25,000 head of cattle and 97,000 houses W 
lost. Damage amounted to more than £100 mi 
and 1,800 people lost their lives. Farming la 
were spoiled by erosion and by becoming salinei 
a result of the influx of sea-water. 

When soils have once been eroded rehabilital 
is not only very difficult but also very expen 
It is often many years before the soil can be 
for cultivation again. 

Soil erosion is the actual removal of soil by, i 
ning water, wind or other agents of erosion all 
transportation. It represents the physical loss 0 
mantle of good earth to the farmer. But very off 
cultivation results in the deteriorating condition 
the soil, which, though physically present, becol 
very deficient in plant nutrients. This is called 
impoverishment. Soil erosion and soil impovetl 
ment can be caused or aggravated by numerous) 
farming practices. These are as follows. 
1. OVERCROPPING. Overcropping causes! 
soil to deteriorate when too many crops are grol 
on the same land without the farmer replacing” 
mineral and organic material. In natural condition 
as plants grow, they extract the valuable ni 
and organic plant nutrients from the soil; when ti 
die, they decay and release their nutrients, ret 
them to the soil whichis thus enriched for other plal 
that come after them. But when men cultivate cr 
they harvest them and carry the crops elsewi 
to be sold or consumed. There is no replacemt 
at all. If the farmer year after year, grows col 
which is very exhaustive of nitrates, and does M 
add any manure or fertilizers, the soil is bount 
become poorer until the farm has to be abandon 

Overcropping may occur in several ways. , 
(a) Monoculture. This is the growing of a SiMe 
type of crop, year after year, such as cottoni 
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wheat. The crop is constantly using up particular 
types of minerals from the soil which it needs. As 
a result some minerals in the soil may be com- 
pletely exhausted and fertility may decline if fallow 
periods, fertilizers or crop-rotations are not used to 
balance soil properties. 

(b) Multicropping. This is the constant use of the 
land for several crops every year. If there is not a 
constant supply of fertilizer this quickly exhausts 
the soil and yields rapidly decline. 

(c) Shifting cultivation. This type of cultivation of 
forest clearings can be very harmful. The destruc- 
tion of the trees by fire means that the soil is no 
longer protected from the full force of heavy trop- 
ical rain, nor is it consolidated and held together by 
plant roots. It is therefore quickly washed away. 
After the /adangs are abandoned the forest is al- 
lowed to grow again, and, if the plot is not cleared 
again for a long time (about 20 years), the rest or 
fallow period is long enough for the soil to regain 
its humus and mineral content. If, however, as usu- 
ally happens, the plots are re-cleared after only a 
few years or one plot is occupied for too many 
years, the soil cannot recuperate and it becomes 
permanently infertile. It may be eroded into deep 
gullies or invaded by lalang grass and is thus made 
useless either for farming or for forest. 

2. OVERGRAZING. Animal grazing is depen- 
dent upon either natural or man-sown grasses and 
herbs, which are eaten by the cattle, sheep, goats 
or horses. The number of animals that can be 
grazed depends on the carrying capacity of the 
pasturage, that is the number of animals which can 
graze on the pasture without completely killing the 
grasses or other plants. If the number of animals 
is within the carrying capacity, the grass is able to 
grow again, but if there aretoo many animals it may 
not have sufficient time to recover and may be killed. 
If this happens the vegetative cover becomes too 
thin to protect the soil and rain and wind are able 
to erode the soil. This in turn reduces the amount 
of grass that can grow in the area. In parts of Medi- 
terranean Europe, West and East Africa and India, 
overgrazing by cattle, or worse still by sheep or 
goats which nibble down every bit of grass, has 
caused acute soil erosion. 

3. DEFORESTATION. When men remove the 
natural forest cover of an area either for agriculture 
or for timber this usually exposes the area to soil 
erosion because the soil is no longer protected by 
the leafy canopy of the forest from heavy rain or 
strong winds. The bad effects of deforestation are 
worst when all the trees, even the smallest, are re- 
moved and when new seedlings are not planted to 
replace the felled timber. 


4. SLOPE CULTIVATION. Soil erosion is al- 
ways enhanced when the cleared area of land is on 
a steep slope, because this allows gully erosion to 
take place. The soil on slopes, too, is easily moved 
by gravity when it is loosened. The effects of shift- 
ing cultivation, overgrazing and deforestation are 
all worse on steeply sloping land. Where cultivation 
takes place on steep slopes erosion is greatly aggra- 
vated if plants are arranged slope-wise, i.e. in rows 
up and down the hill slope. This practice of slope- 
wise cultivation produces ready-made channels 
down which rain water can flow carrying away the 
topsoil. 

5. CULTIVATION OF DRY AREAS. In semi- 
arid areas the cultivation of marginal agricultural 
lands may lead to erosion because the removal of 
the natural vegetation and the ploughing of the land 
loosens the soil and this enables the wind to blow 
it away. In marginal areas such as this, special dry- 
farming techniques have to be adopted unless a 
‘Dust Bowl’ situation is to arise. 


Soil conservation and 
sound methods of 
farming 


As men are so dependent on the soil for the sup- 
ply of food, fuel and fibre, it is vital that great care 
should be taken to conserve, protect, renew and 
maintain soil fertility. All possible measures must 
be taken to fight the twin evils of soil impoverish- 
ment and soil erosion. Sound farming practices 


3.E In cutting his wheat this North Dakota farmer has 
followed the contour pattern. Many American farmers 
also plant their crops according to the contours to in- 
hibit erosion. United States Information Service 
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such as those described below, are the most impor- 
tant for perserving soil and for improving crop 
yields and money returns to the farmers. 

1. CONTOUR PLOUGHING. If ploughing is 
done at right angles to the hill-slope, following the 
natural contour of the hill, the ridges and furrows 
break the flow of the water down the hill. This pre- 
vents excessive soil loss, as gullies are less likely to 
develop and also reduces run-off so that plants 
receive more water. Row crops and small grains are 
often planted in contour pattern so that the plants 
can absorb much of the rain, and erosion is mini- 
mized. 

2. TERRACING. Slopes may be cut into a series 
of terraces with sufficient level ground on each ter- 
race for cultivation, and an outer wall at the edge 
to retain the soil and to slow down the flow of rain 
water down the slope (Fig. 3,3). Terracing is widely 


~= original 
hill slope 


3.3 Two ways of terracing steep hillslopes to prevent soil 

“Neate and to produce flat-land conditions artificial- 
used in Monsoon Asia for wet padi cultivation, as 
the excess water and silt can be retained at each 
terrace to form flooded padi-fields. Many tree crops 
such as rubber are also planted on terraces to com- 


strips may be allowed to lie fallow while others are 
Sown to different kinds of crops, e.g. grains, le- 
gumes, small tree crops. The various. crops ripen 


3.4 Strip-farming following the contour pattem. 


at different times of the year and are harvest 
intervals. This ensures that at no time will thee 
tire area be left bare or exposed. The tall-growith 
crops act as wind-breaks and the strips, which an 
often parallel to the contours, help to increat 
water absorption by the soil by slowing down rui 
off (Fig. 3.4). 

4. FALLOWING. Sometimes it is important tt 
allow much-used land to rest or lie fallow, so w 
the natural forces can act on the soil. The decaye 
natural vegetative matter helps to increase the pl ani 
nutrients in the soil. Fallowing also increases tit 
sub-soil moisture and improves the general stri 
ture of the soil. Winter fallow is commonly p e 
tised in temperate regions after the harvest, b 
cultivation is resumed in the spring after the sa 
and frost have weathered the top soil. Long periot 
of fallow cannot be allowed, however, in intensive 
run farms as farmers cannot afford it. In semi-4 n 
areas fields may be allowed to lie fallow for sevet 
years, though they are often ploughed or mulche h 
i.e. spread with straw or the stubble of the previa! 
year’s harvests. This enables them to build up asui 
cient supply of moisture by reducing evaporation 
and a crop can be grown every few years. This s ; 
tem of dry-farming is practised in Western U.S 
and in parts of Mediterranean Europe. a 
5. COVER CROPPING. In some cases, 45! 
plantations, where the gestation period of tree cro 
is long, cover crops may be interplanted betwe 
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Field A Field B 


Year 1 Cereal A Year 1 Legume 


Year 2 Legume Year 2 Cereal B 


Year 3 Cereal B Year 3 Root crop 


Year 4 Root crop Year 4 Cereal A 


Year 5 Cereal A Year 5 Legume 


Field C Field D 


Year 1 Cereal B Year 1 Root crop 


Year 2 Root crop Year 2 Cereal A 


Legume 
Cereal B 


Year 3 Cereal A Year 3 


Year 4 Legume 


Cereal B 


Year 4 


Year 5 Year 5 


Root crop 


3.5 Theory of crop rotation. In the traditional Norfolk rota- 
tion, Cereal A would probably be wheat; Cereal B, 
barley or oats; the legume, clover and the root crop, 
turnips or beets. 


the young trees. Creepers are preferred because they 
spread around and form a useful cover that pro- 
tects the top soil from the full force of the tropical 
downpours. Care must be taken that the cover crop 
does not compete with the young trees for the essen- 
tial plant nutrients, and leguminous crops are often 
used because they add nitrogen to the soil. Cover 
crops may be grown simply to protect the soil or 
may consist of other valuable plants such as vege- 
tables which provide an income while the plantation 
crop matures. Some such catch crops, e.g. cotton, 
maize or tobacco, should be avoided because they 
exhaust the soil or promote soil erosion instead of 
preventing it. 

6. CROP ROTATION. It is not advisable to 
grow the same crop in the same field for more than 
two years in succession as the crop will tend to ex- 
haust one particular kind of mineral nutrient. For 
example potatoes require much potash, but wheat 
requires nitrates. Thus it is best to alternate crops 
in the fields. Legumes such as peas, beans, clover, 
vetch and many other plants, add nitrates to the soil 
by converting free nitrogen in the air into nitrogen- 
ous nodules on their roots. Thus if they are in- 
cluded in the crop rotation nitrogenous fertilizers 
can be dispensed with. By rotating different types 
of crops in successive years, soil fertility can be 
naturally maintained. The best known crop rotation 
is the Norfolk Rotation which involves the growing 
of four crops in a given field over a period of four 
years. These crops are wheat (cereal); clover or 


beans (legume); barley (another cereal); and turnips 
or sugar beet (root crops) (Fig. 3.5). In fact on most 
temperate mixed farms all these crops will be grown 
on some of the fields each year but the fields in 
which they are grown will be different in each year 
so as to maintain the rotation for any particular 
field. The land can be much more profitably used 
by employing rotation systems than simply allow- 
ing it to lie fallow if moisture and other conditions 
allow this practice. Crop rotation has several other 
advantages. 

(a) A varied range of crops is provided on the 
farm including cereals for bread-making, clover for 
animal feeding, barley for beer-making and root 
crops as winter fodder for livestock. If employed on 
mixed farms where animals are also kept, it helps 
in distributing work all round the year. This was 
originally an ideal subsistence farming method but 
is now useful as it provides income from a wide 
range of sources. 

(b) Attack by insects and fungi is minimized be- 
cause different pests are associated with different 
crops. By varying the crops grown over a four year 
period, the insects are less likely to survive. 

(c) Weeds are kept down because there is no fal- 
low period in a continuous four-year rotation of 
crops. Weeds have little chance to take root. 

(d) Many crops produce mineral residues at their 
root tips, which may be harmful to themselves but 
not to other crops. This is true of turnips, most 
cereals and even clover. By varying the crops in the 
following year, this harmful effect can be eliminated 
and the next year’s crops can be stimulated. 

7. CROP DIVERSIFICATION. This practice is 
often like crop rotation in that it helps to maintain 
soil fertility. Where annually-harvested crops are 
grown they can be alternated in the field. Where 
perennial crops like tree crops are grown, however, 
the chief importance of crop diversification to the 
farmer is economic. In particular it reduces the dan- 
ger of depending on a single crop (monoculture) 
when world commodity prices are falling. All the 
primary commodities, e.g. rubber, oil palm, cocoa, 
cotton, are subject to great fluctuation in prices, 
much depending on the demand of the western 
world. Over-dependence on one crop can be dis- 
astrous to the national economy as well as to the 
individual farmer, as in the case of Brazil’s coffee, 
Ghana’s cocoa, or Malaysia’s rubber, when prevail- 
ing prices for the major money-earning crop are 
low. Crop diversification overcomes this difficulty 
as when one crop is only fetching low prices another 
may be in good demand. Another great advantage 
of crop diversification is that all types of land can 
be used, e.g. rubber can be grown on hill-slopes, 


3.F In modern farming, aerial spraying is increasingly used to apply pesticides and insecticides or fertilizers (in 
case superphosphate) to crops and pastures. Pau/ Popper Ltd. 


oil palm on flat plains, coconuts on sandy soils. 
Thorough crop diversification on a national and 


local level can lead to the most economic use of 
land. 


tinuous cultivation will exhaust some or most of the 
nutrients and soil fertility has to be maintained by 
or fertilizers. Organic 
8, Compost or decom- 
posed vegetation usually provide a balanced supply 
of the major soil minerals, Nowadays, however, 


izers which is Continually gr 


‘ an well as arti- 
ficial fertilizers, One of the best forms of phosphatic 


or bird droppings. Guano is mined 


in several areas, but comes especially from the Pew 
vian coast. Chemically-processed phosphates com 
mainly from rock phosphate or apatite ee | 
finely ground and treated with sulphuric | 
make the valuable superphosphate fertilizer. 
sources of phosphates include bones, basic sh 
from the smelting of iron ore and other mi 
compounds. ; 

(b) Potash, Potassic minerals are also in 
plants as they assist starch formation in pho 7a 
thesis and aid the development of green leaves. k 
potash is far too caustic to be used as a farm m 
and it is always applied as an oxide of ae r 
It is easily dissolved in water. The world y et 
of potash comes almost exclusively from ‘a 

It is mined at Stassfurt in Germany and in ‘i 
sace region of France, where it occurs as a a 
tary rock. Potash fertilizers are sold as sulp 
potash and muriate of potash, and are e | 
useful in increasing the yields of many root ¢ 
especially beet sugar. j : 

(©) Nitrates, Akagi the mineral constituent d | 
soil, nitrates are the most important, op of 
the humid temperate regions where the nitr fl 
ous manures are easily leached out by the rainn 
very little natural replacement takes place during 4 
cold winter when nitrogen-freeing bacteria are ate 
active. Western farmers are thus often confro 
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by a shortage of nitrates, which results in poor 
yields. All cereals, especially maize, require plenti- 
ful nitrates for the formation of leaves and the 
general well-being of the plants. Nitrogenous man- 
ures take three forms: organic nitrogen, ammonia 
and sodium nitrate. The organic nitrogen manures 
come mainly from vegetable and animal remains 
such as blood, bones, hair, feathers, and humus, 
compost, etc. Ammonia fertilizers are based on sul- 
phate of ammonia which is ‘fixed’ from atmos- 
pheric nitrogen or is produced in gas and iron 
works. Ammonium phosphates, carbonate of am- 
monia, calcium cyanamide and synthetic urea are 
also used. The best known of the nitrate manures 
is sodium nitrate (i.e. nitrate of soda) which occurs 
in huge quantities in the Chilean or Atacama Des- 
ert as the caliche deposits. This has been mined for 
many years and shipped all round the world, but 
nowadays chemically-produced fertilizers are easily 
and cheaply made and have reduced the markets 
for Chilean nitrate. Nitrogenous fertilizers are used 
especially for top-dressing to meet the immediate 
demands of plants. Other variations of nitrate man- 
ures include nitrate of potash, lime and chalk. 

9. WATER MANAGEMENT. One of the major 
ways in which land can be improved for farming 
is by water management. By regulating the amount 
of water in the soil aeration can be improved, 
activity by useful bacteria can be stimulated and 
crop yields can be improved. In addition, by drain- 
ing or irrigating land, areas which are marginal or 
useless in their natural state, such as deserts or 
swamps, can be brought into agricultural produc- 
tion. 

It should be emphasized that drainage and irri- 
gation are interdependent. Where irrigation is used 
it is important also to provide drainage facilities, 
so that the irrigation water can be kept moving and 
not become stagnant. Similarly in drained areas, 
irrigation must be applied to prevent unwanted sea- 
water from seeping into the drained land. In other 
words a balance must be carefully maintained. 
(a) Irrigation. When a region does not have suffi- 
cient natural precipitation to meet the plants’ mois- 
ture requirements, an artificial supply of water is 
necessary. This is known as irrigation. The amount 
of extra water needed depends much on the type of 
crops grown, the prevailing temperature and hu- 
midity, the kind of soil and the physical conditions 
of the surrounding districts. Irrigation is one of the 
oldest agricultural techniques practised by men, and 
has many advantages over simple reliance on natu- 
tal water supplies. 

i, The supply of water by irrigation is regular and 
reliable, whereas rainfall is often seasonal or un- 


predictable. In desert areas the use of irrigation 
allows cultivation to take place where it would not 
otherwise be possible. 

ii. Irrigation water supplied by rivers in flood 
often carries much silt which adds to the soil of the 
fields, enhancing fertility and thus crop yields. 

iii, With irrigation, cultivation can be done all 
the year round and not only during the rainy sea- 
son. This allows better use to be made of the land. 

iv. In desert areas the constant flow of irrigation 
water through the soil helps to reduce the salinity 
of the soil. If, however, the water is allowed to eva- 
porate in the fields this increases the salt content. 

v. Modern multi-purpose dams not only provide 
water for irrigation but also help to control floods, 
generate hydro-electric power and improve the 
navigability of the rivers. 

Water for irrigation may be obtained in a num- 
ber of ways of varying complexity. The various 
types of irrigation are described below. 

i. Lifting devices. Water may be simply lifted from 
a well, river or canal by a bucket to the fields. Such 
devices as the shaduf, the Archimedean Screw and 
various kinds of water wheel or treadmill have been 
in use for thousands of years. In modern times 
diesel, steam or electrically operated pumps can be 
used. They are especially useful where water is ob- 
tained from a deep well rather than from canals. 
ii. Basin irrigation. This method has been prac- 
tised in Egypt for many centuries but is of less im- 
portance today. When the Nile rises in summer, part 
of the flood-water is allowed to flood basin-like 
fields on either side of the river. The water is con- 
trolled by sluices. Basin irrigation, using canal- 
water rather than river water is also used to grow 
padi in the U.S.A. 

iii. Tanks, Tanks are small reservoirs used for 
storing water which falls in the rainy season. They 
are common in southern India and Ceylon. The 
water stored is rarely sufficient for use all the year 
round but does lengthen the growing season. 

iy. Canal irrigation. Canals which lead irrigation 
water from rivers or storage lakes are the most im- 
portant feature of irrigated lands. Inundation ca- 
nals lead off water from a river in time of flood. 
These are simple but do not provide water all the 
year round. Perennial canals are fed by water stored 
behind a large dam or barrage and can thus be sup- 
plied all the year round. Storage barrages feed ca- 
nals not only below the dam but also above because, 
by raising the level of the river behind the dam, 
water can be led into higher level canals. 

y. Overhead irrigation. This is a modern system 
and is now practised in many parts of the world. 
Sprays and sprinklers are set up in the fields and 
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supplied with water by hoses from public water sup- 
plies. The initial cost of the equipment is high and 
water must be continually pumped. The method is 
however a common one in the U.S.A., Britain and 
Europe. 

(b) Drainage and land reclamation. In very wet or 
low-lying areas it improves the land if drainage work 
is undertaken to remove excess water. Drainage not 
only removes unwanted water but also helps to 
improve soil porosity and aeration, reduces soil 
acidity or sourness and makes the soil easier to 
work. Plant roots can penetrate deeper into the soil 
giving bigger crops and better quality harvests. 
Nitrification and nitrogen-fixing by leguminous 
plants and by bacteria are encouraged and at the 
same time the plants’ liability to fungus attack is 
reduced. Drainage is carried out by a network of 
pipes, open drains and ditches which carry off the 
unwanted water. Open drains are used in swampy 
areas or on damp, peaty uplands but pipes are often 
laid 2 to 4 ft. (0.3 to 1.2 metres) below the ground 
in temperate farm-lands. They are more expensive 
than open ditches to construct at first but are in- 
expensive to maintain and do not interfere with 
farm work. Open ditches are easily and cheaply dug 
but must be constantly cleared of weeds and un- 
wanted animal or insect life, and they interrupt the 
fields, hindering ploughing or harvesting. 

It is also possible in low-lying areas fringing the 
sea to reclaim additional land by using drainage 
techniques. This has been done in the Netherlands, 
the Fens of Britain and in many other flood-prone 
Coastal areas and river basins all over the world. 
The land is first ringed with dykes and sea-walls 
which keep out the water, and then pumped dry by 
means of windmills (in the past) or diesel pumps. 
When the land is dry it must be flushed with water 
to remove salt from the soil and is then used for 
pasture or arable land. The polders or reclaimed 
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3.6 Land reclamation in the Netherlands. Farmers haw 
been gradually reclaiming land from marshes and 
from the sea for centuries. About half of the presen 
land surface of the country is below sea level. 


lands form much of the best farmland. in the 
Netherlands, supporting dairying, horticulture and 
arable farming (Fig. 3.6). Care has to be taken W 
prevent sea-water seeping in underground and im 
pregnating the soil with salt, and another difficulty 
that, as the ‘new’ land gradually becomes drier ovet 
the years, it shrinks and compacts so that it lies 
well below sea-level. Sea walls and dykes have t 
be carefully maintained to prevent flooding of such 
low-lying lands. 


REGIONAL PLANNING AND LARGE-SCALE 
REHABILITATION WORK 


The individual farmer may be able to take care of 
his own farm, combating minor soil impoverish- 
ment problems and using the best farming methods 
available to improve his crops. But where the forces 
of nature have devastated very large areas, the state 
has to step in to undertake large-scale planning and 
rehabilitation of the region. This calls for great skill, 
sound planning and colossal human as well as 
financial resources, Social, economic and political 


factors often hinder the initiation of comprehensi? 
development plans but the growing consciousnes 
of the need for greater co-operation and the wor e 
wide need for more farmland has seen the reall 
tion of many inspiring regional projects in the las 
few decades, and many more are planned. 


In France, with the aid of the Marshall Plan, the 


gigantic Rhône and Durance River Developme" 
has made it possible for large areas of abandon! 
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land to be reclaimed in southern France both for 
cultivation and for industrial development. In the 
U.S.S.R. several projects have been initiated on the 
Volga, Don and Dnieper Rivers. The construction 
of a series of dams has made it possible to supply 
electricity to remote farms and to irrigate large areas 
of farmland. Immense areas in the semi-arid Step- 
pes have been made into state farms that raise a 
wide range of crops and livestock. Large-scale re- 
afforestation is under way in many European coun- 
tries, especially in the badly eroded Mediterranean 
shorelands, to give the soil a better protective cover 
and yield timber resources. Pine trees have also been 
planted by thousands in the Landes district of west- 
ern France and along the dune coasts of Belgium, 
Denmark and the Netherlands to prevent the ma- 
tine dunes from encroaching on the coastal villages 
and farms. In Africa many major projects such as 
the Volta River Scheme, the Kariba and Kafue 
Dams, the Aswan High Dam and many others have 
been built or planned not only to store water but 
also to produce H.E.P. for industrial development. 
In Pakistan the huge Mangla and Tarbela Dams 
will supply water and H.E.P. to much of the upper 
Indus Basin. In South-East Asia, despite political 
upheaval and conflict, the comprehensive Mekong 
Development Scheme has been initiated. One of the 
earliest comprehensive schemes to be put into oper- 
ation was the Tennessee Valley rehabilitation pro- 
gramme in the U.S.A. This scheme was very success- 
ful and it is interesting to see how it was organized. 


Tennessee Valley 
Authority 


The Tennessee Valley Authority is a corporation 
formed for large-scale rehabilitation of a vast re- 
gion which embraces parts of the seven adjoining 
states of Tennessee, Kentucky, Virginia, North 
Carolina, Alabama, Georgia and Mississippi in 
which live some 3.8 million people. The region was 
devastated and its economy depressed because the 
pioneer settlers and their descendants felled trees 
wantonly and farmed carelessly till the region be- 
came poverty-stricken. The soils were eroded, hill 
slopes were treeless, rivers, which were filled with 
silt eroded from the surrounding hills, became un- 
controllable, flooding huge areas and causing un- 
told damage to lives and property. The government 
had to step in and the T.V.A. was established to re- 
habilitate and to develop the entire region. 

Though the T.V.A. was founded at Muscle Sho- 
als, Alabama, in 1916, no action was taken until 
1933. The Authority’s primary aim was to control 
floods, conserve soil and provide electricity in the 
region, but it was also involved in many related 
activities such as industrial development, forestry, 
wild-life conservation, road and rail construction, 
malaria control, town planning, and the encourage- 
ment of sound agricultural techniques. The basis of 
the scheme was the construction of dams: 9 on the 
main Tennessee River over its 900 mile (1,450 km)- 


3.7 Major dams in the Tennessee Valley region. 4—Norris dam, 2—Cherokee dam, 3—Douglas dam, 4—Fort Loudon 
dam, 5—Fontana dam, 6—Hiwassee dam, 7J—Watts Bar dam, 8—Chickamauga dam, 9—Guntersville dam, 
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10—Wilson dam, 11—Pickwick dam, 12—Kentucky dam. 
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long course and another 23 on its tributaries (Fig. 
3.7). All the dams are capable of controlling floods, 
assisting navigation and generating hydro-electri- 
city. The huge reservoirs created by the dams hold 
back enormous quantities of water, reducing flood 
heights, and this water can also be released for irri- 
gation purposes. The Tennessee River was deepened 
and facilities expanded to improve the transporta- 
tion of freight and passengers over a distance of 650 
miles (1,050 km). By 1953 80 per cent of homes in 
the region were electrified, compared with only 3 
per cent at the beginning of the project in 1933. 
The availability of H.E.P. also stimulated the devel- 
opment of many industries making chemicals, fer- 
tilizers, farm machinery and electrical apparatus. 
With the elimination of swamps, malaria and other 
pests, tourists were encouraged to make use of 
recreation facilities at wild-life reservations, natural 
parks and man-made reservoirs. They come for 
camping, climbing, fishing, canoeing, hunting and 
to enjoy the scenic beauty around them. 

The greatest task was to check soil erosion and 
heal the gullied hill slopes. Some 2 million trees 
were planted each year so that their roots will 
help to bind the soil particles together and absorb 
the excess water which previously ran off rapidly, 
helping to cause flooding. The trees, which have 


QUESTIONS AND EXERCISES 


1. What are the geographical factors that influence 
agriculture in any one selected area in the 
world? 

2. Outline the characteristics of simple subsis- 
tence farming in the tropics. Why are such 
simple agricultural methods still in existence 
today? 

3. Why is plantation agriculture labour- as well as 
capital-intensive ? 

4. Relate the role played by the following in im- 
proving agricultural practices: 

(a) crop rotation 

b) perennial irrigation 
(c) terracing 

(d) fertilizers. 

x Compare and contrast the salient features of 

nomadic herding and commercial ranching. 

. Either: Describe how farmers benefit from co- 

Operative farming in Denmark, 
Or: Give an account of the agricultural revo- 


| 


now attained a good height, provide shade and 
tection to the soil. Farmers were encouraged in 
use of sound agricultural methods. Contour plo 
ing, terracing and strip-farming were employed 4 
hill slopes and on lowlands a variety of selec 
crops was grown to maintain fertility, The factor 
in the region now provide cheap fertilizers toh 
used in the farms. Soil and agricultural Tesearch jy 
carried out at district level and farmers Were giti 
free advice on how to overcome the problems fay 
them. Farm machinery especially adapted to hil 
conditions was introduced and is now mani 
tured locally. The rivers were controlled, soil qul 
ity improved tremendously, and crop yields al 
farmers’ incomes increased, so that hope and pw 
perity returned to a region which had been ip 
poverished for generations. 

The T.V.A. project is an outstanding exampl 
how a planned programme can be made to Wot 
successfully, With sound planning, careful resoun 
management and human co-operation, men ú 
overcome the most hostile environment or rehabil 
tate a devastated region. If this kind of proji 
could be made to work in the underdeveloped colt 
tries of the world, many of the poor could be belt 
fed and happier human beings. 
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lution in the Soviet Union, and comment tt 
the success or failure of the collective farmi 
system. f 
7. Outline the chief causes of soil erosion and 
impoverishment. What measures may be ado} 
ted for soil conservation ? 
8. Explain any three of the following. fot 
(a) Large-scale mechanized grain re 
results in low yield per acre but high 
per man. , 
(b) Crop diversification is a sound economi 
practice: tt 
(c). Regions of intensive subsistence agri? 
are often associated with poverty and 0 
population. 
(d) Orchard farming dominates the econo 
in Mediterranean lands. e 1 pt 
(€) The sources of the three principal $0! at 
tients: phosphates, potash and nitrates 
many and varied. 


QUESTIONS AND EXERCISES 


HS.C.-TYPE QUESTIONS 


1. 


Explain how the prevailing system of agricul- 
ture can be affected by 

(a) land ownership 

(b) government policies. 


. What factors favour monoculture? Outline 


some of the advantages and disadvantages of 
one-crop farming. 


. Discuss the influence of climate on man and 


his agricultural activities. 


. Analyse the geographical conditions that have 


contributed to the pattern of agriculture in 
either the tropics or the temperate zone. 


_ With the aid of specific examples, examine the 


view that farming in irrigated fields has both 
advantages and disadvantages. 


. Write a concise essay on ‘The use and misuse 


of soil’. 


H.S.C. QUESTIONS 


l. 


6. 


How is the practice of shifting cultivation ad- 
justed to the problems presented by tropical en- 
vironments? What difficulties hinder the in- 
tensification of shifting cultivation ? (1970) 


. With reference to examples, discuss the suitabi- 


lity of drainage basins as regional units for the 
planned use of resources. (1970) 


. Discuss the factors which affect the location 


and characteristics of dairy farming in any one 
temperate country. (1971) 


. Either Show how rural land-use is related to 


climate, soils and water supply in a small area 
(about 50 square miles) you have studied in the 
field. 

Or What factors have encouraged the mechan- 
ization of arable farming in advanced indus- 
trial countries? (1971) 


. ‘Irrigation is by no means confined to areas of 


arid or semi-arid climate.’ Discuss this state- 
ment. (1971) A 
Accelerated soil erosion is a particularly serious 


7. 


10. 


15 
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With reference to any large-scale rehabilitation 
project that you know or have read about, ex- 
plain: (a) why the region needs to be rehabili- 
tated; (b) how the rehabilitation work is car- 
ried out. 


. By reference to actual examples, discuss the 


character and special problems of either plan- 
tation agriculture or market gardening. 


. Examine the contribution of artificial fertil- 


izers to the maintenance of soil fertility in 
farms. 

‘Specialization of agriculture implies the exploi- 
tation of all the advantages of an area, and the 
ability to offset the disadvantages, if any.’ 
Examine the above view with reference to either 
dairying in an area in Europe or commercial 
grain cultivation in North America. 


hazard of farming in the humid tropics and in 
semi-arid regions. Why do you think this is 
so? (1971) 


. Discuss the ways in which climatic factors af- 


fect the northern limits of crop production in 
the northern hemisphere. (1972) 


_ Discuss the relationships between agricultural 


land-use and the size of farm units. (1973) 


_ Either Discuss the nature and effects of what 


has been called the ‘Green Revolution’. (1973) 
Or Attempt and justify a division of any large 
area (of continental scale) into agricultural 
regions. (1973) 


_ ‘Extensive forms of agricultural land-use are 


often dictated as much by social and economic 
circumstances as by physical conditions.’ 
Discuss. (1973) 

With reference to any one country you have 
studied, consider the relative advantages of 
plantation and peasant agricultural. (1974) 
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tiple cropping and mechanization, 133; world 
production and trade in rice, 135; The Green 
Revolution, 139; Wheat, 142; Geographical re- 
quirements for wheat and rice, 142; the wheat 
plant, 145; types of wheat and their uses, 145; 
wheat cultivation and harvesting, 146; world 
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CEREALS is a collective term for all kinds of grass- 
like plants which have starchy edible seeds. The 
most common cereals include rice, wheat, maize 
(corn), barley, rye, oats, millets and sorghums,. Be- 
Cause of their ease of cultivation and their high 
nutritional value, they have formed the basic diet 
of mankind since the dawn of history, Cereals are 
Sometimes called the ‘staff of life’. There are few 
People who do not consume some type of cereal 
and those are the groups who live by hunting or 
fishing in the Polar regions, tropical forests or des- 
erts. Even these people may use cereals acquired 
by purchase or barter from their neighbours. The 
world’s earliest Civilizations such as China, India 
and Egypt were all founded on fertile alluvial ba- 
sins where cereals could be easily and abundantly 
raised. These grains not only provide food for the 
People, but also for the animals that in turn yield 


country had to be more or less self-sufficient i! 
cereals but nowadays some countries produce la 
surpluses which can be stored or transported elt 
where to meet the food shortages that so frequent) 
arise. The international trade in cereals, especial) 
wheat, really began with the opening up of 
empty temperate grasslands which now form 
granaries of the world. 

In terms of output, wheat is the greatest cert 
nearly 300 million tons being produced annul 
Next comes rice of which about 276 million to 
are produced. Maize is important in the subitt 
cal latitudes where it supplies food for bothm 
and animals. Other cereals like barley, rye, a 
millet or sorghum are grown where conditions i 
too harsh for rice and wheat. In addition to PY 
viding food, most of the cereals also have industt 


l ] uses, e.g. for brewing and processed foodstuffs. 
meat, milk, fats, eggs and skins. In the past every 


RICE 


traceable, but botanists believe that the pre 
Cultivated species were developed from the ¥ 
species found in swampy areas. There are hun two 
of sub-species of padi but these fall into { 
t 
1] 


The origin of rice 


i Rice (Oriza Sativa), has been cultivated since 
time immemorial. The precise origin of rice is not 
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groups, namely wet padi and dry padi, which differ 
in their growing requirements. In recent years, as a 
result of genetic research and plant breeding, new 
and better strains of padi have been devised, such 
as the IR8 and IR20 and 22 ‘Miracle Rice’ of 
the Philippines, ‘discovered’ at the Rice Research 
Institute of Manila. 

Rice must have originated somewhere in China 
or India. Chinese literary works mentioned rice as 
long ago as 3,000 B.c. It has been the staple food 
of China for a long time and is consumed in many 
ways; boiled, steamed, fried, or as rice cakes and 
rice wine. Ancient Hindu scriptures also mentioned 
rice in connexion with religious offerings and as the 
peasants’ ‘daily bread’. Today most southern Indi- 
ans eat rice as their staple food, though many 
northern Indians and Punjabis eat chapatis or tolsa 
made from wheat. 

From China and India, rice cultivation spread to 

neighbouring Asian countries. The Japanese have 
consumed rice since the historic beginning of the 
country. Records of rice cultivation in Ceylon date 
back as far as 500 B.c. in the Dry Zone of thenorth, 
where padi was grown under tank irrigation by the 
ancient Sinhalese. Many of the old tanks are now 
disused, for internal strife and external invasion 
contributed to the abandonment of the Dry Zone 
as the major rice-producing area of Ceylon. Chin- 
ese immigrants to Luzon in the 2nd millennium B.c. 
must have introduced padi cultivation to the Philip- 
pines, for the intricate terraced fields on the hills are 
just like those of southern China. Rice cultivation 
also spread to Java, Malaysia and the rest of South- 
East Asia. 
_ In Europe, the Moors first introduced rice farm- 
ing to Spain, then to Italy and Turkey. Rice was 
first grown in the U.S.A. in 1685 in South Carolina. 
Commercial rice cultivation in Australia began only 
in 1924 in tropical Queensland but rice is now a 
leading cereal in the state. 


Rice and the Oriental 
diet 

Rice probably feeds more people than any other 
cereal. It is the staple food not only in Monsoon 
Asia, but also in other tropical and sub-tropical 
areas where physical and climatic conditions permit 
its cultivation. It is a rather unusual crop compared 
with the other cereals because it grows best in 
swamp conditions while either wheat or maize pre- 
fer well-drained land. It is thus a dominant crop in 
tropical and monsoon lands and flourishes in a 
variety of areas such as flooded plains, swampy del- 
tas and irrigated lowlands. It is also successfully 


grown in the warm temperate lands of both south- 
ern Europe and southern U.S.A. 

As a food grain, it is more nutritious in its un- 
polished state but more palatable in its polished 
form. Unfortunately, the bulk of the world’s rice 
is consumed in the polished or milled form which 
dieticians have found to be deficient in food value. 
It is low in both protein and fat content and con- 
tains practically no Vitamin C. Most of the min- 
eral nutrients are present in the germ and the outer 
layer of the rice and not in the starchy endo- 
sperm. Milling, polishing, washing and even cooking 
remove much of the vitamin and mineral content 
(especially Vitamins A and B and calcium), so that 
cooked rice forms a very unbalanced diet. As a re- 
sult deficiency diseases such as beri-beri are com- 
mon where polished rice is the staple food. Diseases 
such as stomatitis, glossitis and cheilosis are also 
common in the Orient, though not as serious. Fur- 
thermore, the dense population of Monsoon Asia 
also creates problems of rice shortage, and in the 
case of such overpopulated countries as India or 
China famine and starvation are common. In the 
period between 108 B.c. and 1911 (or a total of 2,019 
years) China experienced no less than 1,828 famines 
in various parts of the country. In many areas de- 
pendent on rice, therefore, people are not only un- 
dernourished but also inadequately fed. This partly 
explains the lower level of health in the Orient, the 
higher mortality rates and the lower life expectancy 
rates as compared with areas where wheat is the 
staple food. If people could be persuaded to eat un- 
polished or parboiled rice, together with the usual 
amount of fruits, vegetables, fish or meat, the diet- 
ary position of the Orient could well be improved, 
but this would be difficult to achieve. However, 
in recent years many tropical countries have been 
consuming an increasing amount of wheat and 
bread which will help to correct the unbalanced 
diet of the rice-lands, and the Green Revolution 
will reduce the threat of famine. 


Padi cultivation 


Padi (i.e. the growing plant or the yellowish un- 
husked grain) from which rice (i.e. the whitish husk- 
ed grain) is obtained, is an annual grass growing 
to a height of 3 to 6 ft (1 to 2 metres). Different 
varieties are raised in different parts of the world, 
and the methods of cultivation also vary between 
that sown on dry hillsides (hill or dry padi) and 
flooded fields (wet padi). Farming methods also 
differ between the oriental peasants and the western 
cultivators. As a result rice yields vary greatly, from 
about 740 Ib per acre (820 kg/ha) in Laos to 2,500 
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Dry or 
hill padi 


4.1 World production of wet and dry padi. 


lb (2,770 kg/ha) in West Malaysia, and 5,500 Ib 
(6,100 kg/ha) in Spain. The lowest yields come 
from dry padi, which contributes not more than 5 
per cent of the world’s output of rice (Fig. 4.1). Dry 
padi is grown in just the same way as any other 
cereal, e.g. wheat, barley or millet, but wet padi 
cultivation is quite distinctive. 

1. PREPARATION OF THE FIELD. Since padi 
cultivation is very much conditioned by the rainfall 
thythm, farmers have to get their fields ready 
before the commencement of the rainy season. 
Bunds or ridges that Separate one field from the 
other have to be constructed, usually with com- 
pact mud, and any broken bunds have to be re- 
paired, all by hand. The weeds are cleared and the 
inundated ground is ploughed by buffaloes or trac- 
tors to a depth of a few inches. A wooden ribbed 
roller is then used to break up any soil clumps and 
a wooden rake with rows of teeth is employed to 
bury any remaining weeds under the soft mud. 
Manure and fertilizers are added to the soil. The 
excess water is drawn away by regulating the sluice 
of the irrigation canal, leaving the silty surface cov- 
ered with about an inch (2.5 cm) of water. The 
field is then teady for receiving young seedlings 
from the nursery. 

2. THE NURSERY, SOWING AND TRANS- 
PLANTING. There are many ways in which padi 
seeds can be Propogated. In India and Ceylon, seeds 


are usually broadcast or drilled directly into th 
field and the seedlings sprout when the rain 
However, the traditional method practised in my 
of the oriental countries is to raise the Young se 
lings in the nursery first and then transplant the 
into the field after about 40 days. The nurseriesa 
well manured with organic materials and the see 
beds are moderately wet. In regions where the a 
vent of the rainy season is uncertain, a dry nurse 
is used. In this case, the young seedlings can remaj 
in the dry nursery for as long as 100 days until th 
rains come. In most places the yield of padi fron 
transplanting is greater than that from broadcastiy 
or direct drilling, sometimes by as much as 45 pu 
cent. It is held that transplanted padi grows fast 
because of the regular spacing and matures withit 
a shorter period. In some areas, however, suchi 
Japan and California, the yields from direct brot 
casting or drilling may be equally high. In Japu 
and Italy transplanting is done mechanically whit 
has the dual advantage of saving labour as well 
giving higher yields. 


4.A  Padi-farming in India‘as in most Asian unl 
labour-intensive. Women patiently thin out the pail 
plants in the flooded fields. Pau/ Popper Ltd, 
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3, FIELD MAINTENANCE. After transplant- 
ing, the young seedlings are allowed to grow for 
about 4 to 5 months till harvesting time. Mean- 
while, some care is given to the field, suchas occa- 
sional weeding and thinning out the more crowded 
patches. The farmers also take note of the level of 
the water. When the young seedlings are about 6in 
(15 cm) tall, the water level is about 1 to 2in (2.5 to 
5 cm). With the growth of the padi plant, the water 
level is also raised and remains at about 4 to 6 in 
(10-15 cm) for 2 to3 months. In regions of heavy 
rainfall this growing period coincides with the rainy 
season. If the amount of water in the fields falls 
short of requirements, adjustments are made to the 
irrigation canals to obtain the desired level. The 
fields are drained dry just before the crop is har- 
vested. Care is also taken to prevent birds, insect- 
pests or animals from damaging the ripened crops. 
The growing padi plants are regularly inspected 
for fungus diseases and insect pests, and, where 
necessary, insecticides are employed to eliminate 
them. 


Padi harvesting and 
processing 


1. HARVESTING. Padi-harvesting in the Orient 
is very simple and either a sickle (a curved knife) 
or a tuai (a sort of sharp-edged knife) is used. It is 
very labour-intensive, as every stalk is hand-reaped. 
Each stem is cut about 2 ft (60 cm) below the grain 
to facilitate threshing. Harvesting is done in the dry 
season when the weather is sunny and relatively 
rain-free, The moisture content of the grains is less 
than 28 per cent at this time and is reduced, by 
drying in the sun to half this amount before milling. 
In California, harvesting is done with a mechanical 
binder. 

2. THRESHING. After the padi stalks have been 
gathered, they are sun-dried for a brief spell or 
threshed immediately. Threshing is usually done in 
a rounded wooden tub across the top of which are 
many rungs or just a block of wood. By beating 
the sheaves against the bars, the grains are sepa- 
rated from the stalks and fall into the tub. To pre- 
vent loosened grains from scattering, a bamboo or 
matting screen is placed around the tub. Threshing 
is normally done in the padi field itself to minimize 
transport and to reduce loss in weight of the grains. 
3. WINNOWING. Winnowing is the process of 
removing the unwanted particles from the padi 
grains. The simplest way is by pouring the padi 
down from a height on a windy day to a large square 
mat on the open ground. The grains fall to the mat 


while the lighter chaff is blown away. It can also 
be done by tossing the padi on a woven bamboo 
tray, with a circular motion of the wrist, so that the 
lighter chaff and empty husks are removed. Some- 
times hand-winnowing machines are used. The padi 
is fed into a hopper and the handle is turned to 
create a strong draught which blows off the lighter 
straws and chaff, leaving behind the whole grains. 
4. MILLING. This removes the yellowish husks 
from the padi so that white or polished rice is ob- 
tained. The traditional method in many of the vil- 
lages in South-East Asia and Africa, is to hit the 
grain in a wooden mortar with a heavy hammer. 
This is not only slow but results in a high percen- 
tage of broken rice. Modern milling is, however, en- 
tirely machine-operated. In a rice-mill the padi is 
made to pass between varying sets of hullers or 
rollers till it is milled or polished. The milled rice 
is then graded and bagged for local consumption 
or for export. Some large rice mills can handle a 
thousand tons of rice in a day. Rice-mills are loca- 
ted in rich ‘rice bowls’ or in large ports. 

When padi is milled, it produces only about 50 
per cent of clean, milled rice. A fifth of it, by weight, 
is made up of husks which may be burnt as fuel in 
the rice-mill or used to make packing for fragile 
materials. About 15 per cent of the mill’s output is 
in the form of low grade broken rice which is mar- 
keted at a lower price and another 15 per cent is 
made up of bran or meal (powdery rice flour), 
which makes excellent animal-feed, because it 
comprises most of the proteins, fats and vitamins 
removed from the ‘polished rice’. 


Multiple cropping and 
mechanization 


Single cropping, related to the rhythm of the 
rainy season, is employed in many tropical padi- 
growing areas. During the drier season different 
food or cash crops are usually grown in the fields. 
Some of the common off-season crops are sugar, 
tobacco, vegetables, oil-seeds and millets or sor- 
ghums. Rice cultivation is also restricted to one 
crop a year in many sub-tropical and warm tem- 
perate areas where the winter months are too cold 
for padi cultivation. But areas such as California, 
the Mississippi Delta, the North Italian Plain or the 
Ebro Basin often have very high yields, sometimes 
three times as high as those of traditional rice- 
growing countries such as Burma or Thailand, and 
this offsets the climatic disadvantage. 

Under favourable conditions of heat and mois- 
ture, two or even three crops can be grown ina 
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4.B Irrigation canals fed with water stored by the Muda 
dam, now form a network across the Kedah plain in 
northern West Malaysia and allow farmers to grow 
two crops of rice a year in many areas. Department of 
information, Malaysia 

single year, using rapidly-maturing varieties. Mul- 

tiple-cropping is especially important in areas of 

high population where there is a constant demand 
for basic food supplies. Double-cropping has been 
the normal practice in southern China and in Tai- 
wan for a long time but it is now spreading to many 
other areas especially in South-East Asia. The devel- 
opment of faster-ripening varieties and the initia- 
tion of new irrigation schemes, e.g. the Muda 

Scheme in northern West Malaysia are making 

double-cropping possible where previously only one 

crop could be grown. 

The change to double-cropping is linked in some 
Ways to the trend towards much greater mechani- 
zation. Traditional padi cultivation was highly la- 
bour-intensive and rewards were low in terms of cash 
and in terms of nutrition. New higher-yielding va- 
tieties and double-cropping are improving returns so 
that padi-farmers’ incomes are gradually improving. 
They are able to purchase farm machinery, and 
this in turn allows them to grow two crops in a 
year without having to work twice as hard. 

The mechanization of padi-cultivation was hin- 
dered for a long time, unlike that of wheat culti- 
Vation, by the difficulty of devising machines which 
could work efficiently in flooded fields and which 
could also be operated economically in small plots. 
Padi-fields tend to be small not only because of land 


fragmentation but also because the need for fi 
land means that small level areas and terraces a 
separated by bunds. Machines capable of worki 
well under these conditions have been develope, 
especially in Japan, and ploughing, sowing, tran 
planting and harvesting can now be perform 
mechanically. In the more prosperous country 
such as Japan, the Philippines and Malaysia, andi 
China where economies of scale under Collectir 
farming encourage the use of machinery, padi-ci} 
tivation is increasingly mechanized. 

The large population in many padi-growing m 
gions provides a numerous and cheap labour supp) 
and thus mechanization is not necessarily an ip 
mitigated improvement in all countries. The wit 
spread introduction of mechanization would caw 
serious social and unemployment problems, an 
would accelerate rural depopulation. The gradul 
introduction of labour-saving methods howevervil 
improve farm working, release farm workers fron 
unnecessary drudgery in the fields and help to it 
crease crops. If rural depopulation were gradul 
work for the unemployed could be provided in tk 
towns. 

Padi mechanization has, however, been very sit 
cessful in the western hemisphere, especially in tt 
United States. Bunding is done by mechanitd 
ditchers or tractors after the contours have b 
determined by surveyors. Ploughing is done wil 
mouldboard- or disc-ploughs and harrows at 
drawn by tractors. Any humps are eliminated I 
scrapers pulled by caterpillar tractors until th 
field is levelled. Irrigation canals from mode 
multi-purpose dams meet the precise water $ 
requirements of the padi. Sowing is carried out} 
mechanical grain-drillers and, since 1930, by 10 
flying aeroplanes. Today, practically all the pd 
fields in California and Louisiana are sown bj 
plane. Harvesting is so much simplified that it? 
almost like gathering wheat in the Prairies. Thep 
is cut, threshed, and winnowed by large combltt 
harvesters or binder-threshers. Milling is done tt 
tirely in rice mills powered by electricity of di 
Thus every stage of padi cultivation and procesia 
is mechanized. The output per man is so high 6 
a farmer in the U.S.A. can cultivate 170 acres 
ha), compared with only 2.5 acres (1 ha) ye 
Orient. The yield per acre is also high, be 6 
4,500 Ib and 6,000 Ib per acre (5,040 kg and 6 
kg/ha) in the U.S.A., compared with an an 
1,500 to 2,800 Ib per acre (1,680 to 3,120 kg/ha) 
most parts of Monsoon Asia. If mechani i 
cultivation can be made to work in Asia, the Wo 
total rice production will be tremendously inct ) 
(see also Special Topic 3: Farm Mechanizatioð 
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World production and 
trade in rice 


The peculiar requirements of rice in respect of 
climate, water and soil mean that its cultivation is 
concentrated in the lowlands and terraced hill- 
slopes of the humid tropics and sub-tropics. It is 
grown mostly in the deltaic plains, coastal lowlands 
and river basins of Monsoon Asia. There is no 
country in Monsoon Asia that does not produce or 
consume rice (Fig. 4.2a & b). Since padi is culti- 
vated mainly by peasants in small farms, and sta- 
tistics are incomplete, especially for China, it is by 
no means easy to assess the annual rice production 
of the world. The F.A.O. puts the figure at around 
276 million tons of which about 95 per cent is 
grown and consumed within Asia (Table 4.1). 
CHINA. The greatest rice producer in the world 
is undoubtedly China (33 per cent). Padi is grown 
mainly in the warmer south in the Yangtse and Si- 
Kiang Basins, the south-east coastlands, the Szech- 
wan Basin and the hill-slopes south of the Yangtse. 
Rice provides food for three-quarters of the Chin- 
ese but is replaced by wheat and kaoliang in the 


4.C Mechanized methods are increasingly used in padi 
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TABLE 4.1 Major rice-producing countries 
by percentage of world total 


China 33 
India 21 
Pakistan 
Japan 
Indonesia 
Thailand 
Burma 
Brazil 
S. Korea 
N. Vietnam 
S. Vietnam 
Philippines 
U.S.A. 
Others 
oe EI DASE E TA 
Source: F.A.O. Yearbook of Agricultural Statistics, 
1968 
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cooler north. Approximately a third of China’s 
farmland is under rice. Double-cropping is com- 
mon, with seeds sown in March and August and 


farming. Many padi farmers now have small cultivators or use 


tractors for ploughing, but as yet the combine, in use in Japan, which cuts and threshes the ripened grain, is far 
less common. Machines such as this could greatly reduce labour intensity in padi harvesting. 
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main rice-producing regions | 


harvested in June and November. China’s relentless 
efforts to increase food production and to raise 
dietary standards, has given wheat greater promi- 
nence in recent years. Wheat acreage has increased 
at the expense of rice with flood control measures 
along the rivers and the reduction of inundation. 
China imports some wheat to supplement local 
supplies but has a little rice for export in good years, 
INDIA. The next greatest rice producer, India ac- 
counts for 21 per cent of the world total. A quarter 
of India’s cultivated land is under rice, and the an- 
nual output is almost 60 million tons. It is the staple 
food in all the wetter parts of India where rainfall 
exceeds 60 in (1,525 mm). In regions of lower rain- 

-fall (less than 40 in; 1,015 mm) irrigation is essen- 
tial or rice gives way to sorghum or millet. The 
major tice-producing regions are the middle and 
lower Ganges and the coastal lowlands of penin- 
sular India. Wheat and rice imports are necessary 
in most years, though with the introduction of high- 
yielding varieties India aims eventually to become 
self-sufficient in rice. 

The other major rice producers include Japan (7 


4.2(a) World rice-producing regions. 


per cent), Pakistan and le Desh (7 per oen) 
and Indonesia (5 per cent). Pi. 
JAPAN. Although in acreage, Japan’s rice be 
are only a third of those of either Pakistan re (50 
nesia, yields are high, about 4,500 lb per ant a 
kg/ha) or three times as much as that of a 
or Indonesia (Fig. 4.3). The Japanese han vic 
duced high-yielding ‘Japonica’ padi hybri > a 
increase output tremendously. Some of t ia 
maturing species that the Japanese agron Som 
have devised can be harvested within 95 days. 
of the cold-resistant species can be grown a8 
north as 42°N. in Hokkaido. 

Wet rice occupies about half the crop d 
Japan, mainly in the south, in Kyushu, » 
and southern Honshu. Double-cropping is be 
tised in the extreme south in irrigated alluvial! 
lands. Elsewhere rice is single-cropped, ere 
north of Sendai. After the summer harvan 
fields are either left fallow or planted with wil 
crops. However, the trend in Japan is vito 
greater wheat cultivation. Wheat is more nu e not { 
and commands better prices. Many Japanes | 
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4.2(b) Rice-producing regions of Monsoon Asia. 


eat bread rather than rice, and average rice-con- 
sumption has dropped by almost one-fifth in the 
last decade. 

PAKISTAN & BANGLA DESH. The total rice 
acreage of these two states is nearly 28 million 
acres (11.2 million ha) and the annual output of 
nearly 20 million tons makes them major world 
tice producers. The bulk of the rice fields are 
unirrigated in the Ganges Delta region of Bangla 
Desh where the annual rainfall is more than 80 
in (2,030 mm) and the soil is heavy and wet all 
the time. Some rice is also grown in Pakistan 
under perennial irrigation from the modern multi- 
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purpose dams constructed on the river Indus. Large 
areas of semi-arid Sind in the lower Indus have now 
been irrigated to provide land for either rice or 
wheat, the two dominant food crops of the Pakis- 
tanis. 

INDONESIA. Indonesia, the fifth largest world 
producer of rice has some 20 million acres (8 million 
ha) under rice, mostly in Java, and wherever the 
annual rainfall is more than 60 in (1,525 mm). It 
is the primary food crop and is raised as either sa- 
wah (wet padi) or huma (dry padi). It is very in- 
tensively cultivated and the terraced mountain 
slopes support 5 per cent of the total rice crop. The 
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4.3 Average rice yields of selected countries (kg per ha). 
F.A.O. Production Yearbook 


annual output falls far short of domestic require- 
ments. Besides regular imports, the people supple- 
ment their diet by planting maize and many starchy 
crops such as tapioca or cassava and sweet potatoes. 

The international trade in rice is very small, in- 
volving only between 3 and 5 per cent of total pro- 
duction, because most of the rice produced is im- 
mediately consumed in the areas of production, The 
large populations of China, India, Pakistan and 
Indonesia leave little or nothing for export. The 
traditional rice exporters, Burma and Thailand, each 
produces less than 10 million tons annually. Be- 
cause of the growing population in Burma exports 
are declining. Burmese exports in 1968 were only 
330,000 tons compared with 2 million tons in 1963 
and 560,000 in 1966, Decreased exports from Thai- 
land are partly due i 
varieties in traditio 
such as Malaysia, which arè striving to attain self- 
sufficiency, 

The minor rice producers such as South Korea, 


the Philippines, North and South Vietnam and Tai. 
wan produce ri 


have to impo 


, 


some exports 
Filipino population is 
not be maintained. 


Mekong Delta, the Annam coastland and the To 
Sap area are all natural sites for padi cultivaiy 
Since the outbreak of the Vietnam War, bonh 
and fighting have ruined much farmland and they 
gion has experienced a decline in rice Producti, 
The region today exports no rice and South Viet 
in particular has instead to import large amoy 
of rice, wheat and other foodstuffs, 

In Taiwan padi is grown mainly on the ve 
west coast, on both lowlands and uplands, Th 
warm, humid climate, even more favourable ty 
that of China, allows double-cropping to be dy 
on a large scale. Yields are high (about 3,600) 
per acre; 4,020 kg/ha); and in good years there} 
little for export. 

In Korea rice is the dominant crop though wha 
millet and barley are also grown. Rice cultivati 
was greatly expanded by the Japanese during thi 
thirty-five year rule over Korea, when as muchi 
40 per cent of the milled rice was shipped to Japi 
Today, however, the entire crop is consumed wit 
in the Korean peninsula. 4 

At present Malaysia is one of the Asian counti 
which is still dependent on imports, but the cot 
try plans to be self-sufficient in rice requirements) 
the mid-1970s. Padi occupies the second great 
cultivated acreage after rubber and nearly 95 pt 
cent of the padi grown is wet padi. Padi acreage 
increased from 811,820 (324,730 ha) in 1961 
1,155,960 (462,385 ha) in 1968 and production! 
now over | million tons. The government has optt 
ed up many large padi settlement schemes, s 
which are very large, e.g. Kubang Pasu, i 
75,000 acres (30,000 ha) and Tanjong Karang, i 
langor is 49,000 acres (19,600 ha). The latter 
madeup mainly of newly-cleared virgin jungi 
Large dams and irrigation works such as the i 
Scheme in Kedah and the Kemubu projectin Ke ‘| 
tan provide water for double-cropping. High-yit# 
ing padi species, especially a type known as i 
gia, are now used and yields have been gre 
improved. M 

Outside Monsoon Asia, relatively little i kl 
grown, other countries accounting for about of 
cent of world production. In Egypt, rice is Bt if 
both in the Nile Delta and valley, and is bh i 
food grain of the Egyptians. It was originally i 
vated by the basin irrigation system, in Woe 
annual flood water of the Nile was kept ba? ad 


was sown after the flood had subsided. T oi, 
though basin irrigation is still used in om , 
huge dams like the Aswan High Dam with i tbe 
mile (480 km) long reservoir-lake allow two of niil 
crops a year to be cultivated under the pee 
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irrigation system. Annual output is around 2.5 
million tons. 

Brazil (3 per cent of world total) is the greatest 
rice-growing nation in the southern continents. Padi 
is grown mainly in south-east Brazil where the 
heavy precipitation, the swampy coastal lowlands 
and the abundant sunlight all make the area ideal 
for wet padi cultivation. Colombia also produces a 
little rice. 

The U.S.A. produces about 2 per cent of the 
world’s rice, chiefly from the coastlands of the Gulf 
of Mexico. The leading rice state is Louisiana, fol- 
lowed by California, Texas and South Carolina. 
The annual output is 4 million tons, some of which 
is exported. The U.S.A. has a highly mechanized 
system of padi cultivation. The average yield is high 
too, about 4,600 lb per acre (5,100 kg/ha) in irri- 
gated fields. 

In Europe, padi farming is only of some signi- 
ficance in the North Italian Plain, the Ebro Basin 
of Spain, the Rhéne Delta of France and scattered 
areas in the Balkans. The U.S.S.R. also produces 
some padi. European padi cultivators achieve the 
greatest yields per acre in the world: 5,500 1b per 
acre (6,100 kg/ha) in Spain and 4,660 Ib per acre 
(5,180 kg/ha) in Italy. 


4.D Research into plant strains in recent years has led to 
great increases in yields and improvements in disease 
resistance. United States Information Service 


DISCUSSION POINT 4 
The Green Revolution 


The production of cereals in many underdevel- 
oped countries has risen rapidly in the late 
1960s, especially in many Asian countries, where 
the rate of population growth has traditionally 
exceeded the rate of increase in agricultural pro- 
duction. For instance, since 1964 both India’s 
and Pakistan’s wheat output has risen by 50 per 
cent or more, and the Philippines’ rice produc- 
tion has increased by 20 per cent. For several 
years food production has been increasing more 
rapidly in Asia than in any other part of the devel- 
oping world. It rose by 4 per.cent in 1969 alone, 
slightly exceeding the rate of population growth. 

The spectacular rise in production has been 
called the Green Revolution, and it is due to'two 
related developments. 

1. The best-known aspect of the revolution is 
the development of high-yielding varieties of ce- 
real crops, especially rice and wheat. Traditional 


strains used in the various parts of Asia gave 
dependable but rather low yields. The application 
of fertilizer to such plants did not greatly improve 
the situation, because it stimulated leaf and stalk 
growth rather than grain development. The taller 
plants tended to fall over under the weight of 
the grain, so that much of the crop was spoiled. 
The first stage in plant improvement, therefore, 
was the crossing of the traditional plants, which 
had a built-in disease resistance and hardiness, 
with varieties having a shorter stem, better able 
to stand up to the weight of the grain. This took 
place first in the cooler countries, such as Japan, 
but in the mid-1960s, as a result of studies at the 
International Rice Research Institute in the 
Philippines, I.R.8 was developed. This was a va- 
riety suitable for tropical conditions, with a short 
strong stem and a high grain yield. Much im- 
provement has taken place since then and more 
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desirable features have been bred into the plants. 
For instance, I.R.8 produced a rather unpalat- 
able grain, but this was improved by crossing it 
with Indian and Thai rice varieties to give types 
I.R.20 and 22, with grain which closely resembles 
that of high-quality Patna rice. Similar devel- 
opments took place in wheat breeding. Pioneer 
work was done in Mexico and later in India. 
Traditional species, suited to local conditions, 
were crossed with dwarf Japanese varieties to 
give a shorter and stronger stem, and higher pro- 
ductivity. The new varieties were introduced in 
India and Pakistan in 1965, 

2. The great improvement in plants has been 
matched by an improvement in farm technology. 
Fertilizer production and use has been greatly 
expanded in the last few years. In India alone, 
fertilizer production and consumption has doub- 
led since 1965, Far more weed killers and insecti- 
cides are also in use all over Asia than ever be- 
fore. Moreover the new hybrids, especially padi, 
can be grown in any season, and this has enabled 
double-cropping to be introduced in regions 
where it was impossible before. 


Will this progress 
be maintained? 


The danger is that growth rates in the initial 
Stages will lull Asian countries into a false sense 
of security. It is possible that although food pro- 
duction will continue to grow, it will do so at a 
slower rate than in the early years of the Green 
Revolution, when changes occurred more rapid- 
ly than ever before in the region. It seems pos- 
sible, however, that with careful planning the 
Improvement can be Maintained. At present the 
new seeds are in use on only about 10 or 15 per 
cent of the land under cereals. This is partly be- 
cause only the best lands with adequate irriga- 
tion have been utilized, and partly because only 
the more Progressive farmers have adopted the 
new techniques, 

As new plants are developed for use in more 
marginal lands, and more farmers accept the new 
varieties and farming methods, production can 

expected to continue to increase. It is esti- 
mated that by 1985 about 50 per cent of the land 
in Asia will be under the new varieties. The know- 
ledge of the success of plant breeding in the cur- 
Tent Green Revolution will also encourage con- 
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tinued research to improve the Protein con 
of cereals and continue to Improve yields, so tha 
it seems possible that this is really the beginning 
of the end of food shortages in Asia. | 
But the Green Revolution has not been with. 
out its problems. Many unforeseen disadvan. 
tages have arisen because of the rapidity with 
which yields have increased. Some of these prob. 
lems are outlined below. 
1, EFFECT ON INTERNATIONAL TRADE, 
It has become a matter of pride in many Asian 
countries to produce enough cereals for home 
consumption. This drive towards self-sufficiency 
is particularly important in such countries aj 
Indonesia, where rice imports cost about US, 
$100 million annually, or 15 per cent of its total 
export earnings. When so much valuable foreign 
exchange has to be spent on foodstuffs rather 
than other important imports such as machinery 
which could help to develop the economy, it is 
understandable that the government should be 
anxious to raise home production. 
However, the move towards self-sufficiency 
will hit some countries which traditionally pro- 
duce a surplus. Only about 3 per cent of the 
world’s rice is traded, but exports of rice are 
extremely important to such countries as Thai- 
land. If Thailand’s traditional markets, suchas 
India, Malaysia and Indonesia, become self-suf: 
ficient, this will have drastic effects on the Thai 
economy. Demand is already falling and Thal 
land is already having difficulty in selling all its 
rice, r 
2. FALLING PRICES. In some countries, 
where rice has traditionally been in short supply, 
the price is fairly high, and the poorer people 
cannot afford enough rice for a balanced diet 
Thus actual demand is below potential deman 
The increase in rice production has not been mét 
by any rise in income in the section of the com 
munity where extra rice could be consumed 
so demand has remained static while supply has 
increased. Thus in order to sell the extra fide 
prices have had to come down. The fall in prios 
for the crop means that returns from double: 
cropping or from using new plant varieties havé 
not raised farm incomes in proportion with Me 
duction. The farmer has to spend more on pr 
chinery, fertilizer or labour inputs, but does 10 
reap the rewards of producing greater crops: 
Thus in the long-term farmers may be no bettet 
off as a result of increased output. This 18 7 
course especially true in countries producing 
surplus, which now find fewer and lower-pti 
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markets. However, where prices are supported 
by subsidies or guaranteed prices to farmers, and 
remain high, much of the crop cannot be sold. 
3. LAND REFORM PROBLEMS. In many 
countries the majority of farmers are tenants of 
large landowners (Discussion Point 3). Land re- 
form schemes have protected the tenants by re- 
turning their land or securing their tenancy. 
Most such schemes, however, also contain claus- 
es to the effect that if a landowner wishes to work 
the whole of his land himself he may retain the 
power to evict tenants. In the past, landlords 
have always preferred to use the land as a means 
of raising an income in rents and loan repay- 
ments from tenants, but with the introduction of 
double-cropping or of higher yielding seeds, 
farm mechanization has become possible. It may 
now be more profitable for a landlord to dis- 
pense with his tenants and runa far larger farm 
on a mechanized basis. In such a case, as has 
happened in parts of India and in the Philippines, 
tenants and their families have had to leave the 
land, for. far fewer workers are needed to run 
mechanized farms (Special Topic 3). 

There are two sides to this problem. In the first 
place the effect is very similar to the rural de- 
population caused in Britain at the end of the 
eighteenth century by the enclosure movement, 
when the long term result was a far more effi- 
cient agricultural system. It is clear that larger 
farms run on a mechanized basis are much more 
efficient than small peasant holdings. However, 
in the case of late-eighteenth century Britain, fac- 
tory job opportunities were rapidly increasing 
and after an initial period of hardship a balance 
was regained by the mid-nineteenth century. In 
the case of many Asian countries today, how- 
ever, there is no opportunity for alternative em- 
ployment, because industrial development is 
slow in relation to population growth. Evicted 
tenants can only move to urban slums, and stand 
little chance of getting other jobs. It is theréfore 
more important to make any change to larger- 
scale farming more gradually, and governments 
will therefore have to build in more safeguards 
for tenants in their land policies. Another way 
in which the situation differs is that today far 
more people are prepared to fight for their polit- 
ical rights. Revolutionary movements can easily 
take root among dissatisfied slum dwellers or 
landless farmers. In India, peasants have 
attempted to take over state land or to regain 
their old land. ý 

Most of these difficulties have arisen, partly 


because the Green Revolution has taken place 
so quickly, and partly because governments have 
been so pleased at the thought of securing ade- 
quate food supplies that they have not foreseen 
the accompanying problems. There is no easy 
way out. With a low standard of living, demand 
for cereals cannot grow rapidly if farmers are 
subsidized, but if prices are allowed to find their 
own level they will decline so much that farmers 
will be no better off in spite of greater pro- 
ductivity. 

The answer seems to lie in using the new-found 
freedom from food shortages as the basis for 
more far-reaching agricultural improvements. If 
higher yielding varieties were grown on a large 
proportion of farms, enough rice could be ob- 
tained from one crop per year. There would then 
be no need for any farmer to depend solely on 
a low-value cereal crop. Instead of growing two 
crops of rice a year a farmer could. grow one, 
which, if new plant varieties were used would 
probably be large, and then use his land for one 
or two other more valuable crops such as pro- 
tein-rich vegetables or cash crops. This would 
improve farm incomes, whilst still taking advan- 
tage both of new plant varieties and of newly 
developed irrigation schemes, and would also 
help to improve dietary standards in the region. 
A larger production of vegetables, for instance, 
would make available far more protein at a fairly 
low cost to the consumer. Moreover, by concen- 
trating the use of high-yielding cereals in the bet- 
ter areas and thus getting the best results, margi- 
nal lands currently used for cereals could be used 
for other purposes, such as livestock rearing, with 
further consequent gains in the availability. of 
protein-rich foodstuffs. 

In short, while keeping the farming population 
on the land rather than driving them to face un- 
employment in the towns, a more diversified 
farming system should be introduced. Mixed 
farming is possible on even fairly small plots of 
land, where crop rotation would also benefit 
soils, but this could only work if farmers used 
to a traditional monocultural system could be 
trained and educated into understanding the 
value of mixed farming. Now that the Green 
Revolution promises to solve the overall food 
problem, at least for a few years, governments 
should encourage a more diverse agriculture, so 
that when production increases are again re- 
quired because of rising population pressure, 
these can be achieved not only in cereals but also 
in more nutritious foods as well. 
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Wheat, the basic ‘bread-grain’ of the European 
civilization, has been the chief source of human 
food for at least the past 6,000 years. Its precise 
origin is lost in antiquity, and traces of its ancient 
cultivation have been found in many parts of the 
world. It probably originated in Asia Minor and 
the Middle East, gradually spreading across the 
Mediterranean to the European countries. Much 
later it was taken by colonists to the New World. 
Its high gluten content, superior quality grain and 
ease of storage and handling make wheat a valuable 
food crop. It is cultivated in Over eighty-five coun- 
tries and, on a commertial basis, wheat is the most 
important and most valuable of all cereals. 
Though wheat cultivation is concentrated mainly 
in the mid-latitude grassland regions of the temper- 
ate Zones, wheat is also grown in many other cli- 
matic regions: the warm temperate, western margin 
Mediterranean regions, the sub-tropical eastern 
margin (China-type) regions, the tropical monsoon 
areas, the savanna lands, the desert and semi-desert 
margins with irrigation. It can even be grown on 
equatorial uplands as in the Andes and the African 
plateaux, provided the uplands are cool enough and 
not too damp. Cold-resistant varieties of spring 
wheat can be grown in the sub-Arctic and polar 
regions. In fact no other grain occupies so great an 
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acreage. Wheat is grown on more than 550 mi 
acres (220 million ha) compared. with aboy 
million acres (130 million ha) under rice, De 
its rather low average yield per acre of 20 bu 
(1345 kg/ha) (compared with 32 bushels per 
2150 kg/ha for rice) its annual world produ 
exceeds that of rice. Since much of the an 
wheat output comes from the sparsely popu 
grasslands of the New World, there is much si 
for export. The amount of wheat that enters | 
national trade is greater than that of rice, b 
20 per cent of the total as compared to 3 per 
of rice production. In fact wheat and ric 
dissimilar in almost every way. 
Wheat is cultivated most extensively in 
sub-humid middle latitudes, while rice is al 
exclusively raised in the tropical monsoon | 
where the climate is not only excessively 
but also extremely wet. Wheat is a leading con 
cial grain, mechanically grown and widely tra 
Rice-growing, on the contrary, is very labou 
tensive, and rice is practically all consumed ii 
areas of production. While there are large V 
surpluses almost every year, most rice-gro) 
countries have to boost production continuall 
keep pace with demand. 


1. TEMPERATURE. The optimum tempera- 
ture for wheat du 


around 60°F, (15.5°C.). The weather should be 
warm and moist 


exceed 68°F, (2 


should have temperatures not lower than 20°F, 
(-6:5°C.). The July isotherm of 60°F. (15.5°C.) 
usually marks the northern limit of wheat culti- 


SPECIAL TOPIC 4 
Geographical Requirements for Wheat Cultivatiof 


A frost-free period of 100 days is usually m 
quired but some fast-ripening varieties may m 
ture in only 90 days. These have been develope 
for use in northern areas where the growing Pi 
riod is short. In the southern hemisphere, due f 
the narrowness of the continents and the pre 
found marine influence, frost is seldom a rest í 
tive factor. In moist soils, many winter whe 
species can survive even with very low tempél 
atures. i 
2. MOISTURE. The amount of moisture fi 
quired for wheat cultivation varies between 4 
in (305 mm) and 40 in (1,015 mm). But it is Hl! 
seasonal incidence and not the annual total tha 
really matters. The major wheat lands of A 
temperate grasslands have an annual precipiti 
tion of 15 in (380 mm) to 35 in (800 mm), with 
summer maximum. The spring wheat region @ 
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the Canadian Prairies only receives around 18 
in (460 mm) of rainfall but it comes mainly in 
the early summer when the wheat is growing and 
by late summer, the climate is dry enough for 
harvesting. A light shower just before the harvest 
swells the grains and results in higher yields. Low 
and unreliable rainfall, and prolonged droughts 
which sometimes occur in the drier western Prai- 
ries and the Russian Steppes can cause tragic 
crop failures but, by using drought-resistant vari- 
eties and employing dry farming methods, wheat 
can be grown even in regions with as little as 8 
in (205 mm) of rainfall. Irrigation is often used 
to supplement water supplies. Actual rainfall re- 
quirements also depend on several other related 
factors such as: the rate of evaporation, the 
amount of water percolation or drainage, the 
prevailing winds, the general topography and 
the moisture content of the soil. 

An excess of moisture can be detrimental to 
wheat. This explains why regions of heavy pre- 
cipitation such as the rainy tropics or the wetter 
parts of western England and Ireland grow little 
wheat. 

3. SOILS. The best soil for wheat is either 
light clay or heavy loam, which is relatively stiff 
and gives the plant a firm support. The world’s 
best wheat comes from the chernozem soils in 
the ‘Black Earth’ region of the Ukrainian Step- 


pes, the dark, brown prairie earths of the North 
American Prairies, and also the grey brown pod- 
zolic soils of the deciduous forest regions. The 
dark colour of these soils is due to the large re- 
serves of decomposed organic material built up 
through generations of grass-rotting. The polder- 
lands of the Netherlands and Belgium with their 
fertile marine clay or riverine silt also give very 
high wheat yields. Since wheat is very exhaustive 
of nitrates, systematic manuring with animal 
dungs, fertilizers such as sulphate of ammonia, 
nitrate of soda, potash or lime will help to im- 
prove yields. In many temperate-zone farms, 
crop rotation is practised in order to replace 
nitrates in the soils. Peaty soils are least suitable. 
4. TOPOGRAPHY. An open, rolling topog- 
raphy provides adequate drainage and at the 
same time facilitates the use of machinery. The 
world’s greatest commercial wheatlands are the 
undulating temperate grasslands of the Steppes, 
Prairies, Pampas and the Australian Downs 
where the processes of ploughing, sowing and 
harvesting are entirely mechanized, Rugged ter- 
rain and steep slopes are always avoided unless 
farmers are hard-pressed for land. Terraced 
wheat farming is unusual, except in Japan and 
China and in parts of the poorer Mediterranean 
lands where flat lands are very scarce. 


Geographical Requirements for Wet 
Padi Cultivation 


1, WATER SUPPLY. Few crops require more 
water than wet padi. As a result, padi cultivation 
is restricted to areas with at least 45 in (1,145 
mm) of annual rainfall. Within the tropics where 
the rate of evaporation is great, for example, as 
much as 70 in (1,780 mm) of water is evaporated 
during a year in Malaysia, the demand for 
water is very great. Often 80-120 in (2,030-3,050 
mm) of rainfall are common in padi-growing 
districts, compared with only 30 in (760 mm) 
required for wheat and even less for millet or 
sorghum. 

Padi also needs flooded conditions, with the 
depth of water varying from an inch or two at 
the time of transplanting to as much as 6 in 
(150 mm) for 10 weeks of the growing period. 
The water should not be stagnant but in a state 


of gentle movement. Soil aeration and nitrate 
formation are impeded in stagnant water and 
this results in decreased yields. Care should also 
be taken to avoid loss of moisture through seep- 
age or evaporation. At the peak of the flooding 
period, the growth is so rapid that it has been 
observed that as much as 9 in (230 mm) of the 
stalk is added within a single day! 

The easiest and the best way of meeting the 
water requirements of padi is by constructing 
irrigation canals that lead from rivers or streams 
into the fields. Drainage canals are also required 
to maintain the flow of water or drain the field 
for harvesting. It is useful to dry the land season- 
ally as it eases harvesting operations, and at the 
same time releases the nitrogen and phosphorus 
nutrients in the soil to be used by the next crop 
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of padi seedlings. Burning the padi stubble is 
also beneficial in this respect. 

2. TEMPERATURE. Padi is best grown in 
regions of high light intensities and thus it is 
widely grown within the tropics and the warmer 
latitudes of the sub-tropics where the average 
temperature during the growing season is be- 
tween 68°F. (20°C.) and 80°F. (27°C.). Abun- 
dant sunshine is essential during its four months 
of growth. Padi needs temperatures of at least 
60°F, (15.5°C.) to germinate and of well over 
70°F, (21°C.) to grow. It is one of the few food 
crops that can thrive in regions of very high 
temperature and a high relative humidity. As 
long as there is sufficient water in the field, an 
excess of heat is not likely to damage the grains. 

3. SOILS. Provided there is sufficient water, 
padi can be grown on a wide range of soils, 
from the podzolic alluvium of China to the im- 
permeable heavy clay of central Thailand, Many 
unpromising soils, such as the mud of coastal 
swamps, saline desert soils or lateritic earth, can 
be made to support padi if they are thoroughly 
ploughed, heavily manured and adequately 
watered and drained. 

Generally speaking, the ideal soil for padi cul- 
tivation is a heavy clayey or loamy soil that is 
moisture retentive, so that water does not readily 
percolate through, and is acidic in reaction, with 
a pH value of between 4 and 6.5. Acidity can be 
increased by the application of fertilizers such as 
ammonium sulphate. Saline or sandy soils found 
in desert areas, near rivers or in deltaic low- 
lands, where much padi is grown, are not ideal 
and stimulate the stems but not the grains of the 
padi plant. They can be improved by the addi- 
tion of fertilizers, vigorous drainage measures 
and by maintaining a Steady flow of irrigation 
water through the soil to flush out salt. Saline 
soils in parts of Thailand and in Egypt have been 
improved in this way and cultivation of some 
padi species is very successful in these regions. 
4. FERTILIZERS. Padi requires three essen- 
tial plant nutrients: nitrogen, phosphorus and 
potassium. Most padi lands have a moderate 
quantity of such mineral nutrients, but if they 
are deficient, organic manure or artificial fertil- 
izers have to be used. Nitrogen comes mainly 
from the nitrogen-fixing bacteria in the soil act- 
ing on decomposing organic materials. In addi- 
tion ammonium sulphate may be applied at the 
beginning of the growing period. 

Much of the required phosphorus and potas- 
sium are derived from the irrigation water in 
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which they are dissolved. A good supply of phos 
phatic manures or fertilizers accelerates the ma 
turing of the plant and increases yields, San 
and volcanic soils, especially in the temperate 
latitudes, require more phosphatic manures, 

Traces of such other elements as iron, manga. 

nese and boron (from borax), especially in cal 
careous and sandy soils are beneficial to the padi 
plant. They increase grain weight, intensify leaf. 
green and make the plants more resistant to at 
tack by insect pests, e.g. plant bugs, stem borer, 
leaf rollers, and fungus diseases, e.g. rice blast, 
brown leaf-spot. 
5. LEVEL GROUND. Unlike other Crops, 
padi needs a level surface to enable the fields to 
be flooded at least during, the growing period, 
Its ideal habitat is therefore in the great alluvial 
deltas and river basins of the world: the Ganges 
Si-Kiang, Yangtse Kiang, Irrawaddy, Menam 
Chao Phraya, and Mekong, where there is prac 
tically no gradient. The alluvial lowlands and the 
valley bottoms facilitate flooding or irrigation 
operations. 

Uplands may be terraced up to 6,000 ft 
(1,830 m) but each of the terrace-fields is labor: 
ously and skilfully levelled to create lowland 
flooded conditions. The edge of each terrace 8 
bounded by a man-made ridge or stone wall that 
withholds the water which gradually flows down 
the terraced slope. In this way, the water, catty- 
ing silt eroded from the upper slopes is caught 
by each terrace to irrigate and enrich the fields 
The pressure of population is so great that hill 
terracing for rice production is very widely prat 
tised all over Monsoon Asia. f 
6. LABOUR. Padi cultivation is traditionally 
extremely labour-intensive, especially where 
more than one crop is grown in a year. Evel) 
member of the family is involved, on practically 
every day of the year, in the various process 
of padi cultivation: preparing the fields, wee 
ing, sowing, transplanting from the nurseries 
manuring, harvesting, threshing, winnowing an 
milling. Work is done mainly by hand and de 
mands great patience. In upland padi regions, 
the terraces have to be skilfully cut and matt- 
tained. inal 

Padi farming is being increasingly mechan! 
and small machines have been developed be 
can be used economically in the small fie 
Mechanization is greatest in Japan, C 
Philippines and Malaysia in Asia, but ™ 
greater mechanization is possible and has 108 
been employed in the U.S.A. and Europe 
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4.4 Average wheat yields of selected countries (kg per 
ha). F.A.O. Production Yearbook 


The wheat plant 


Wheat is an annual grass crop. Its stem grows 
to a height of 3 to 5 ft (1 to 1.6 metres), is cylindri- 
calin shape and is jointed. From the joints or nodes, 
and at the base of the main stem, leaves grow out- 
wards and sway with the wind. Most wheat is self- 
pollinated though a little natural cross-pollination 
also takes place at times. After the plant has grown 
for a few months, the spike or head of the stem 
begins to yield spikelets which carry the wheat 
grain. Each spike may have about 14 to 18 spikelets, 
within which are found anything between 25 to 75 
kernels or wheat grains. The yield of wheat varies 
tremendously between an average of 13 bushels per 
acre (800 kg/ha) from farms in the drier parts of 
Australia to more than 60 bushels (4,035 kg/ha) in 
the intensive farms of Western Europe (Fig. 4.4). 


Types of wheat and 
their uses 


Through generations of selection and cross- 
breeding, hundreds of varieties of wheat have been 
devised to suit local conditions and demand. All 
wheat species belong to the Gramineae or grass 
family and the genus Triticum. Each species is recog- 
nized by its characteristic traits: the shape and den- 
sity of the spike or ‘head’, and the size, colour, form 
of stalk, joints (nodes), tillers (secondary shoots) 
and floral parts. There are also differences in the 
length of time needed to reach maturity, the degree 
of resistance to drought, cold, fungus diseases, in- 
sect pests and grain-loss in high winds. The many 
types are grouped according to their hardness and 
softness and their growing seasons. 

Broadly speaking, wheat is classified according to 
the season of sowing but this does not necessarily 


indicate differences in botanical characteristics. 
That which is sown‘in late autumn or early winter 
and harvested in early summer is termed winter 
wheat. That which is sown in spring and harvested 
in late summer or autumn is known as spring wheat. 

Winter wheat is usually grown in regions of the 
middle latitudes where winters are mild and cool, 
but sufficiently damp and without severe frost. The 
seeds lie dormant in the winter, grow rapidly in 
the cool, wet spring and the wheat is harvested 
in the sunny summer. About 80 per cent of the 
world’s wheat is winter sown. 

Winter wheat is grown further south than spring 
wheat and mild climates such as the western Euro- 
pean marine type of climate are ideal. Winter wheat 
is also grown outside the temperate zone in sub- 
tropical latitudes especially in the Mediterranean 
lands where the winter rain stimulates growth, the 
warm, dry spring consolidates the high gluten con- 
tent and the crop is harvested in almost guaranteed 
sunny weather. It is also grown quite successfully 
in the tropical monsoon lands and the savanna re- 
gions, usually with irrigation, as a winter crop. The 
high summer heat and the heavy summer rain are 
harmful to wheat cultivation, but the cooler, drier 
winter months are suitable. In the Indo-Gangetic 
plain a summer crop of cotton or rice alternates 
with a winter crop of wheat. 

Spring wheat is grown in the colder north of the 
Canadian Prairies, as far north as the Peace River 
region, where winter temperatures may drop to 30° 
to 40°F. (16° to 22°C.) below freezing-point, and 
in parts of the continental Steppes and Siberia. 
Seeds can only be sown after the severe winter is 
over. The wheat grows through the cool, moist 
spring and is harvested in late summer or early 
autumn. Quick-ripening species are now used to 
avoid autumn frosts which may ruin the crops be- 
fore they are harvested. 

Both winter and spring wheat may be either hard 
or soft. The hard wheat has a low moisture content 
and is best suited for bread-making. The soft wheat, 
with its higher moisture content is more suited for 
making cakes, biscuits and pastries. 

Wheat varieties may be grouped into five broad 

classes according to hardness, softness and time of 
sowing. 
1. HARD RED SPRING WHEAT. This is a 
standard wheat for bread-making and is grown in 
the colder and drier parts of U.S.S.R., Canada, and 
U.S.A., where the soil is either of the chernozem or 
chestnut brown types. Some of the better known 
varieties include: Thatcher, Rival, Ceres, Pilot and 
Marquis. They yield superior wheat flour with a 
high protein content. 
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2. HARD RED WINTER WHEAT. This is the 
most extensively grown group of bread-making 
wheat. It is grown in regions with about 30 in. (760 
mm) of precipitation, and where the winter is short 
and mild: e.g. in southern U.S.S.R., the Danube 
Basin of central Europe, the wheat crescent of Ar- 
gentina, and central U.S.A. The main varieties in- 
clude: Tenmarq, Turkey, Blackhull, Cheyenne and 
Comanche. é 

3. SOFT RED WINTER WHEAT. This is most 
widely cultivated in western Europe. It is soft-tex- 
tured and of low protein content, very suitable for 
making cakes, biscuits, breakfast cereals, ice-cream 
cones and pie-crust. To make bread flour, it has to 
be blended with the hard red wheat varieties. In the 
United States, Soft Red Winter Wheat is cultivated 
mainly in the wetter eastern states. The chief spe- 
cies are: Thorne, Fultz, Clarkan and Viga. 

4. SOFT WHITE WHEAT. This wheat comes 
from the western states of U.S.A., and from Aus- 
tralia, South Africa, Chile, most of Asia and from 
those parts of Europe where Soft Red Winter 
Wheat is not grown. It is consumed mainly in the 
form of pastry flours or breakfast cereals. The two 
chief species are Hymar and Hybrid 128. 

5. DURUM WHEAT. This kind of wheat is cul- 
tivated in the same regions as the Hard Red Spring 
Wheat, as well as in Mediterranean Europe and 


North Africa. The winter rain and hot, dry summer ' 


of the Mediterranean lands produce Durum Wheat 
of very hard texture and high protein content. The 
more popular varieties include Mindum, Pentad 
and Vernum, Large quantities of the Durum Wheat 
are milled into a coarse flour called semolina from 


which macaroni, spaghetti, noodles and vermicelli 
are made. 


Wheat cultivation and 
harvesting 


Wheat is normally sown in the cool, moist part 
of the year, i.e. in late autumn for winter wheat, 
or early spring for spring wheat. Late sowing re- 
duces the yield and the quality of the grain will also 
be poor. Sowing is done with a drill at the rate of 
80 Ib per acre (87 kg/ha), though some farmers 
also practise broadcasting or dibbling. The former 
is wasteful of seeds and results in low yields while 
the latter is only resorted to by poorer farmers with 
small plots. Seeds are usually drilled to a depth of 
at least 14 in (4 cm). In moist ground seeds may 
be planted as deep as 4 in (10 cm), but in well- 
drained soils that are free of weeds, deep tillage is 
not really essential. Some manuring with farmyard 


wastes or the application of nitrate and phospi 
fertilizers at or before the time of sowing ensyy 
a good harvest. 

The crop grows through the winter (for wint 
wheat) and spring and by summer, when the stray 
appears golden, the grain has ripened and is 
for harvest. It was traditionally harvested by th 
sickle or the scythe. Mechanical harvesting in th 
form of a reaper drawn by horses was introdu 
in 1831. Nowadays the more efficient combine-hy. 
vester, first used in the U.S.A. in 1945, is used, | 
reaps and threshes the wheat and bales the stry 
in a single operation. It is so labour-saving thata 
modern combine-harvester can reap as muchas}) 
acres (8 ha) of wheat in a single day. Extensi 
farming in the Canadian and American wheat-land 
thus gives very high yields per man, though th 
yield per acre is comparatively low compared wih 
that of intensive farms. 

After harvesting, wheat is milled to obtain wheal 
flour for making bread and other foodstuffs, Th 
milling process grinds and rolls the wheat into tin 
particles till it can be sifted out as flour. The yellow 
ish flour is then bleached by chemicals such as chlt 
rine and penzoyl peroxide to give the attractit 
white colour of the commercially traded flour. 

On the average, about 75 per cent of the milled 
wheat yields white flour. It is a nutritious fod 
because of its varied food content. Apart from it 
carbohydrate, which makes up 70 per cent of the 
content, it also has protein, fat, sugar, traces 
calcium, thiamin, riboflavin and iron. The by-pt 
ducts of milling are equally useful. The bran, which 
is rich in niacin, phosphorus and iron makes a 
excellent livestock feed, especially for poultry. 
‘shorts’, comprising mainly the coarser particles 0 
the endosperm, and the white middlings, consisting 
of low-grade flour, also make valuable dairy feet 
Wheat products also have many domestic an IM 
dustrial uses, including the distillation of alcoho 
the preparation of glues and adhesives, baking 
food-flavouring materials, and ‘gluten-flour ¥ 
diabetic patients. Wheat straw is used in the strå 
plaiting industry, for instance in Livorno (Lee 
horn), Italy. It is equally useful for making pape! 
and strawboard and is commonly used as a bed 
in cowsheds or stables. 


World production and 
trade in wheat | 


It is clear from the world distribution map li | 
4.5) that wheat is grown over a very wide ar ia | 


are over 550 million acres (220 million ha) 0 
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wheat-growing regions 
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4.5 World wheat-producing regions. 


under wheat cultivation and the annual harvest is 
estimated to be almost 300 million tons. Through- 
out the world, wheat harvests have been rising over 
the past two decades (1950-1970), especially in the 
U.S.S.R. which is now the world’s leading wheat 
producer. Other major producers such as the 
U.S.A., China and Canada have also increased 
their output as a result of both higher yields and 
an expansion in the wheatlands. Table 4.2 shows 
the major wheat producers. 

It is clear from the above table that the major 
wheat exporters of the world (U.S.A., Canada, Aus- 
tralia, Argentina) are those of the temperate lati- 
tudes, practising large-scale mechanized grain culti- 
vation and with a relatively small population. They 
also have large expanses of grasslands which are 
capable of supporting wheat. Wheat strains that are 
drought-resistant or cold-resistant reduce the effect 
of climatic hazards in marginal wheatlands, and 
advances in farm technology have enhanced the 
prospects of increased world wheat production. 
About 20 per cent of the annual wheat output 
finds its way into the international market. The 
main importers are in western Europe and include 
such densely-populated countries as Britain, Bel- 
gium, the Netherlands, Denmark, and Germany. 
Despite their intensive system of wheat cultivation 


TABLE 4.2 Major wheat-producing countries 
by percentage of world total 


U.S.S.R. 26 
*U.S.A. 14 
China : 
*Canada 
*France 
India 
Turkey 
Italy 
* Australia 
* Argentina 
Romania 
West Germany 
Spain 
Others 


jem apr a S 
Source: F.A.O. Yearbook of Agricultural Statistics, 
1968 


*Major wheat exporters 
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by which yields sometimes three times as high as 
those of the average extensive wheat farm are ob- 
tained, Western European nations are net wheat 
importers. Denmark which used to be a wheat ex- 
porter, has found it uneconomical to compete with 
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the ‘wheat giants’ of the New World and has switch- 
ed to'more profitable types of farming such as dairy- 
ing and market gardening. France produces suffi- 
cient wheat for home consumption and also exports 
a little in most years. Though both the U.S.S.R. and 
China are leading wheat producers, their large pop- 
ulation leaves little for export, and in bad years 
they have to import large quantities of grain. 


Wheat cultivation in 
the U.S.A. 


The U.S.A., one of the greatest wheat producers 
and exporters, has a total wheat acreage of more 
than 50 million acres (20 million ha) and an annual 
production of around 40 million tons. As wheat in 
America is grown. mainly by extensive mechanized 
farming, the average yield is not high, about 26 
bushels per acre (1,740 kg/ha), but there are some 
problems of overproduction and farmers are being 
urged to diversify. The leading wheat states are 
Kansas, North Dakota, Nebraska, and Montana, 
each of which has an annual output of more than 
3 million tons. But there is no state (except in 
the extreme south) that does not have some wheat- 
fields. Generally speaking there are four major 
wheat-growing regions in the U.S.A. (Fig. 4.6). 

1, THE HARD RED SPRING WHEAT RE- 
GION. This is a continuation of the Canadian 
Prairies and is the leading commercial wheat region 
of America. It includes the states of North and 
South Dakota, Montana and Minnesota. The roll- 
ing grassland with its deep, rich chernozem soil has 


4.6 Major wheat-growing regions of North America. 1— 
Hard Red Spring Wheat, 2—Hard Red Winter Wheat, 
3—Soft Red Winter Wheat, 4—Soft White Wheat. 
The map shows major and mi 


nor areas of production. 


4 
RSQ) major 
minor 


been cleared to make way for large-scale mechan 
ized grain cultivation. The annual Precipitation; 
low, between 15 and 25 in (380 and 635 mm) h 
the rain comes mainly in summer, The winters 
be quite severe because of the region’s Continent 
position. Snow covers the ground and frost is con 
mon in spring. The frozen sub-soil makes cultii 
tion difficult. Thus the growing season is short hy 
the extensive use of machines for ploughing 
sowing means that no time is lost. Seeds are soy 
with the early spring rain and grow through th 
warm summer. The wheat is harvested by combing 
just before the killing frosts of autumn. If the frog 
comes earlier than expected, harvesting may bes 
celerated and the combines may work throughou 
the night to gather the wheat in time. Farming ha 
ards are common in this part of northern USA 
and can cause great strain to the farmers. Summe 
droughts, frosts, violent winds, hailstones, pla 

of grasshoppers and plant diseases, e.g. rusts, smut, 
mosaic, are some of the ‘enemies’ that farmers have 
to fight. The wheat from this region makes excellet 
bread-flour. 

2. THE HARD, RED WINTER WHEAT BE 
GION. South of Minnesota and South Dakotai 
another great wheat region that grows hard, td 
winter wheat also used for bread-making. Thet 
gion embraces the states of Nebraska, Kansas, Mit 
souri, Oklahoma and northern Texas. With th 
higher average temperature due to its southerly l 
cation and a milder winter, wheat can be will 
sown and harvested in early summer. Farming 
extensive and makes the fullest use of machins 
Natural disasters like prolonged droughts and ooi 
sional plagues by insect-pests and fungus diseaié 
are unavoidable. Much of the wheat from here's 
milled for local consumption and the surplus is 
ported through Galveston, Mobile and New 0 
leans. ; 
3. THE SOFT RED WINTER WHEAT Rb 
GION. Extending eastwards from central USA | 
to the Atlantic seaboard is the Soft Red Wintt 
Wheat Region. It includes such states as Illinois 
Indiana, Ohio, Pennsylvania and most of the 1 
Atlantic states. Increased moisture and a hi A 
relative humidity gives the winter-sown wheat! 
softer texture and it is most suited to pastry-makt 
or breakfast cereals. Most of the wheat is consu! is 
locally as the region supports a dense industtl 
population. Unlike other wheat regions: ee 
U.S.A., many other crops are also raised within W 
Soft Red Winter Wheat Belt. Corn or maize, cot 
tobacco and soya beans are more important in i 
south while hay, dairying and market gardening i 
better represented in the north. Crop rotation?” 


i| 
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mixed farming are more widely practised here than 
in any other wheatlands of the U.S.A. 

4, THE SOFT WHITE WHEAT REGION, This 
is the least important wheat region of America both 
in extent as well as in the quality of wheat produced. 
The soft white wheat, when milled, does not pro- 
vide satisfactory flour for bread-making. It is used 
almost exclusively for pastry or is blended for use 
in local bakeries. There are in fact two areas in 
which soft white wheat is grown: firstly, the area 
around Lakes Michigan and Huron, and secondly, 
the West Coast, including California and the Col- 
umbia Plateau of Washington, Oregon and Idaho. 


The soft white wheat may be spring or winter sown ` 


depending on the local climate and relief. Output 
from the Columbia Plateau is the most important 
and is sent by rail to either Seattle or Portland for 
export to Asian countries, especially Japan. Due to 
the scanty precipitation (less than 12 in; 305 mm) 
of this region, dry farming methods are employed. 
Contouring and fallowing are practised in the more 
hilly and drier districts to conserve both moisture 
and the soil on steep slopes. 


Wheat farming in 
Canada 


Though Canada is one of the leading wheat ex- 
porters, on account of its small population, the an- 
nual output varies greatly as a result of market and 
climatic factors. Wheat production in 1948 was 
13,443,000 tons, dropped to only 7,713,000 tons in 
1961 and rose again to 19,689,000 tons in 1964. 
Current production is about 16 million tons from 
about 30 million acres (12 million ha) of land. More 
than three-quarters of the output is exported, main- 
ly to Britain and other West European countries 
and occasionally to China or the U.S.S.R. Almostall 
the wheat from Canada is spring wheat and 95 per 
cent of the total comes from the Prairie provinces 
of Saskatchewan, Alberta and Manitoba. Saskat- 
chewan alone accounts for as much as two-thirds of 
the production, Of the remaining provinces, only 
Ontario and British Columbia have significant 
wheat cultivation. 

Many factors have contributed to the rise of the 
Canadian Prairies as one of the leading granaries 
of the world. The same factors apply to some wheat- 
growing areas in western U.S.A. where the Prairies 
extend south of the border. 

1. EXTENSIVE CHEAP, LAND WAS AVAIL- 
ABLE. In the early days of colonization by the 
Europeans, land was’so abundant in the Canadian 


Prairies that many pioneer farmers from Britain and 
the rest of Europe seized the opportunity to own 
large farm holdings. Farm sizes of several thousand 
acres are common. This allows wheat to be culti- 
vated on a very large scale, entirely by machines 
and involving only a few farm hands. 

2. EXTENSION OF RAILWAYS INTO THE 
PRAIRIES. The main development of the Prai- 
ries coincided with the construction of the Canadian 
Pacific Railway (C.P.R.) and the Canadian Nation- 
al Railway (C.N.R.) during the first quarter of the 
twentieth century. Innumerable branch lines linked 
the remote farms with the main line. Metalled roads 
were subsequently constructed. This facilitated the 
immigration of farmers to the region and gave their 
products access to world markets. 

3. FERTILE PRAIRIE SOILS. The Prairies 
were originally temperate grasslands. Centuries of 
grass-rotting had produced fertile soils. The Prairie 
earth is a dark brown type of chernozem, less 
leached, not so acidic and superior to the podzols 
found further north and east. It also has a high con- 
tent of potassium and phosphorus, which are es- 
sential nutrients to cereals like wheat. Farmers now 
also apply fertilizers by aerial spraying to conserve 
and improve soil fertility. 

4. UNDULATING TOPOGRAPHY. The rolling 
topography of the Prairies has two advantages. It 
makes the land well-drained, which is vital as wheat 
cannot tolerate stagnant water, and it also allows 
machines to be employed at every stage of wheat 
production. The tractors plough up the earth, the 
drillers sow the seeds in spring after the last snow 
has thawed, and when it is time for harvesting, the 
combine-harvesters gather the wheat, thresh and 
sack it for disposal. Without the use of machines, 
the sparsely-populated Prairies would still remain 
undeveloped. 

5. SUITABLE CLIMATE. In normal years, the 
Prairie climate is quite favourable for wheat grow- 
ing. Its warm summer temperatures of around 
60°F. (15.5°C.) and mean annual precipitation of 
18 in (460 mm) are suitable for wheat. The light 
spring showers assist seed germination, and the 
grain ripens in sunny summer weather. The crops 
are harvested just before the killing frosts of autumn. 
Fast-maturing and cold-resistant varieties are now 
used further north, e.g. in the Peace River region, 
where there are as few as 90 frost-free days. The 
warm Chinook winds that sweep down the eastern 
Rockies in spring help to give an early start to the 
growing season. As in other wheatlands climatic 
hazards cannot be ruled out completely. Summer 
heat waves or killing autumn frosts can be disas- 
trous to the farmers. 
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4.E Grain farming is highly mechanized in the Canad 


6. ACCESS TO MARKETS. The development 
of major railways and roads makes access to world 
markets easy and on the east this is further assisted 
by the presence of the Great Lakes which extend 
into the very heart of the North American conti- 
nent. About 50 per cent of the wheat is handled by 
the route through Winnipeg, Port Arthur and Fort 
William on Lake Superior and the Great Lakes- 
St. Lawrence waterway. The wheat is stored in huge 
grain elevators at rail termini and then transported 
by specially designed grain-carriers called ‘whale- 
backs’. A tenth of Canadian wheat is conveyed by 
rail direct to the Atlantic ports of St. John (New 
Brunswick) or Halifax (Nova Scotia). Some wheat 
is also sent by rail to the port of Churchill on the 
Hudson Bay during the ice-free summer. All the 
wheat that goes eastwards is destined for Europe. 
The remaining 30 per cent usually moves west- 
wards by the C.P.R. or C.N.R. to the Pacific ports 
of Vancouver and Seattle, destined for the Far East, 
and also, via the Panama Canal, for some parts of 
Mediterranean Europe. Wheat remains one of the 
greatest items of export for Canada competing 
with newsprint for first place in its foreign trade. 

7. WORLD MARKETS, 


tries during the first half of the twentieth century is 
beginning to diminish. Many European countries 
are expanding production with the help of high- 
yielding varieties, and reducing imports. Britain, 
for instance now produces nearly 30 per cent of its 


KARERE. afb pd ger 
Miri N vig 


fi! 


combine for transport to storage elevators. National Film Board of Canada 


wheat requirements compared with just over 10 
cent before the Second World War. The U.SSA 
and China, once importers of Canadian wheat, hit 
greatly expanded their production. Thus world mit 
kets for wheat are contracting. During 1969 al 
1970 wheat over-production in Canada reach 
crisis proportions and storage facilities were ful 
extended by unsold stocks of previous years as : 
as current production. Farmers are being on 
aged to diversify into other crops or to put tl 
land into a Soil Bank (see Chapter 3) by alli 
it to lie fallow or planting trees. It remains to 
seen whether the world market will continue to 
minish or whether, as it has done on previo 
sions, it will again expand to absorb the Can 
surplus. 


Wheat lands of the 
Southern Continents 


Argentina and Australia are major wheat e | 
ters though they account for less than 3 13 
each of the world total and produce arou) nat 
million tons each. Their methods of cultivati | 
quite similar to those of America or Canadi M 
are low per acre, about 20 bushels (1,34 a i 
in Argentina and only 13 (800 kg/ha) in a fa 
as with all extensive wheat farms. The whea h 
are less prone to climatic hazards in the $0 
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continents due to their maritime location, butirriga- 
tion is necessary in many parts of Australia, e.g. in 
Victoria and New South Wales, because of the low 
and unreliable rainfall. Australian wheat ripens in 
December and is harvested at a time when wheat is 
scarce in the northern hemisphere (being winter 
there). It thus fetches good prices in Western Eur- 
ope, Which imports more than half of Australia’s 
annual wheat export. China is also a regular im- 
porter of Australian wheat. Despite the long dis- 
tance from Melbourne to London via the Cape of 
Good Hope (the Suez Canal is now closed) or via 
the Panama Canal, profits are still high, as demand 
has always been good. Wheat acreages in Australia 
have increased and now occupy more than half of 
the total cropped land, especially in the Riverina 
district of the Murray-Darling Basin and in Swan- 
land, Western Australia. 

In South America, the leading wheat producer is 
Argentina with over 14 million acres (5.6 million 
ha) under wheat cultivation. Its greatest concentra- 
tion is in the Wheat Crescent of the Pampas from 
Rosario to Bahia Blanca where the cool temperate 
oceanic climate with its mild winter and warm sum- 
mer is almost ideal for wheat growing. The mean 
annual rainfall of around 28 in (710 mm) is more 
than other mid-latitude grasslands receive and the 
winters are so mild that the wheat is exclusively 
winter-sown. Droughts are seldom serious and kill- 
ing frosts are rare. The rolling treeless pampas fa- 
cilitates the extensive use of machines. A farmer can 
easily harvest 20 acres (8 ha) of wheat within a 
working day. The dense network of railways allows 
the harvested grain to reach the coastal ports of 
Buenos Aires and Bahia Blanca easily for tranship- 
ment to Western Europe, the leading importer of 
Argentinian wheat. The region has an advantage 
over Australia in shipping costs as Buenos Aires is 
much closer to Europe than Melbourne or Perth. 
But in the last few decades, the Argentine wheatlands 
have expanded very little, as farmers are more in- 
terested in livestock ranching than wheat growing. 
Cattle are more important to the economy than 
wheat. 

Outside Argentina, only Uruguay and central 
Chile have considerable wheat cultivation. In recent 
years farmers in southern Brazil, bordering the 
Pampas, have taken to growing wheat in addition 
to the usual maize and fodder crops. 

In Africa wheat is of little importance except in 
the extreme south, in parts of Cape Province, and 
in the North African states such as Egypt, Morocco, 
Algeria and Tunisia (Fig. 4.7). In all these areas 
the semi-arid climate makes yields very low, often 
less than 10 bushels per acre (670 kg/ha). Else- 


where in Africa maize is much more important than 
wheat. 

The southernmost wheatlands of the world are 
those of the South Island of New Zealand. Wheat 
is grown on moderately large farms (about 50 acres 
or 20 ha each) in the Canterbury Plains and in the 
Otago region. The rolling ground, mild climate and 
the local soils are all favourable for wheat cultiva- 
tion, but, as in Argentina, wheat must always com- 
pete with pastoral farming, which because of its ex- 
port potential is usually preferred. As a result, New 
Zealand does not grow enough wheat for home con- 
sumption, and has to resort to imports from Aus- 
tralia. 


Wheat cultivation in 
Europe 


Almost all the countries of Europe grow wheat 
(Fig. 4.7) and a quarter of the world’s wheat comes 
from Europe, including the European part of the 
U.S.S.R. Russia is the leading producer, followed 
by France, Turkey, Italy, West Germany, Spain and 
Yugoslavia. Due to their dense population none of 
the countries except France and occasionally the 
U.S.S.R. has any surplus for export. The continent 
as a whole is the greatest wheat importer. Grain 
ships arrive at European ports from Canada, the 
U.S.A., Argentina and Australia. As Europe be- 
comes more industrialized, more agricultural lands 
are being engulfed for factory sites, but though 
wheat acreages are not expanding, higher yields are 
allowing European countries to increase their pro- 
duction. This will never, however, be sufficient to 
eliminate huge imports. 

Europe has all the requirements for wheat culti- 
vation: a temperate maritime or continental climate 
with an annual precipitation, in lowland areas, of 
between 30 in (760 mm) (in the Paris Basin) and 15 
in (380 mm) (in the Russian Ukraine). Winters are 
fairly mild except in the continental regions of Euro- 
pean Russia where winter wheat gives way to spring 
wheat. The most important wheat region is the Uk- 
rainian Black Earth area of the U.S.S.R. where the 
chernozem soils are ideal for wheat. The Russian 
wheatlands have been expanded tremendously since 
the agrarian revolution that initiated the system of 
collectivization. Large areas of the steppes stretching 
from the Dnieper into Asiatic U.S.S.R. have been 
brought under cultivation. Many crops are grown 
but wheat is dominant. Yields have also been greatly 
improved but are still low by European standards. 
Climatic hazards are very great in marginal wheat- 
lands where inadequate precipitation, prolonged 


Average yield in kgs/ha 
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droughts, severe winters, killing frosts and violent 
blizzards make output very varied. The U.S.S.R. 
is the world’s leading wheat producer, with 170 
million acres (68 million ha) under wheat, and 
accounts for 26 per cent of world output. It has a 
surplus in some years but crop failures in other 
years make wheat imports a necessity. 

Apart from the Ukraine, other major wheat re- 
gions of Europe include: the Paris Basin, East Ang- 
lia, U.K., the Lombardy Plain of Italy, the Puztaz 
of Hungary, the Lower Danube Basin of Romania 
and Bulgaria, Scania in Sweden and central Spain. 
Apart from highly-mechanized Soviet collective and 
State farms, wheat production in Europe is quite 
different from that in the New World. It is charac- 


suchas the Netherlands, Denmark,Sweden, Belgium, 
West Germany, Switzerland and U.K. all of which 
have yields of 60 bushels per acre or more (4,035 
kg/ha) (Fig. 4.4). Other European producers with 


high yields are Ireland, East Germany, France and 
Austria. To the north wh i 
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4.7 Wheat production in Europe 
(Based on a map which origina: 
ly appeared in The Geographic 
Magazine.) 


lerable, wheat yields are much lower. The m 
system of farming and the ideal combination 
physical, climatic and sept oe the kes 
to Western Europe's high wheat yields. 
2. HIGH COST OF PRODUCTION. Whi 
production in Europe is highly mechanized 
capital-intensive, but although the wheat he 
larger than the average farm-size for Weste 
ope and are not fragmented and unecon idg 
many farms producing other crops often are, p 
are nevertheless unable to benefit from the o 
mies of scale that are possible on the huge vi 
farms of the U.S.A., Australia or the US 
ban growth and population pressure make lan 
nsive and wages are high. 3 
To increase te nation 'sself -sufficiencyin wie 
as a means of improving their balance of er 
many European countries subsidize wheat pa 3 
tion and impose tariffs on imported wheat. ‘hall 
raised wheat prices and indirectly increased a 
cost of production. Government na ; 
increased the wheat production in most co alk 
but this has been done by increasing yields ta 
than extending the area under cultivation. : 
impossible in such densely peopled countries i p 
most of the available farmland has been devè 
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for centuries. Despite increases in yields most Euro- 
pean countries look to imports from Canada, the 
U.S.A. or the southern continents. Common Mar- 
ket countries naturally import French surpluses. 
Countries like Denmark, Belgium and the Nether- 
lands have long abandoned major wheat cultiva- 
tion in favour of dairying or mixed farming but 
they obtain very high yields from the small area of 
land still under wheat. 

3. A GREAT VARIETY OF TOPOGRAPHICAL 
AND CLIMATIC AREAS. Being the basic food- 
stuff of the Europeans, wheat is grown in many 
marginal areas where conditions deviate widely 
from the optimum. It is thus grown in a variety of 
climatic environments from the Mediterranean 
south to the cool north (between 35°N. and 65°N.); 
from the maritime west to the continental east 
(10°W. to 60°E.). Climatic hazards are therefore 
great and result in great variations in average yield 
and actual output in different parts of Europe. In 
the more highly developed countries, however, such 
as the U.K. or the Netherlands, farming is becoming 
more and more specialized and only the areas, e.g. 
East Anglia, with ideal conditions specialize in 
wheat farming. Besides climate, Europe has great 
physical diversity too. Wheat is grown in the alpine 
valleys of Switzerland and the reclaimed polders of 
the Low Countries as well as in the Great European 
Plain. Soils vary tremendously from the ideal cher- 
nozems of the Russian Ukraine and the limon-coy- 


ered earth of the Paris Basin to the poorer podzolic 
soils of much of the rest of Europe. 


Wheat production in Asia 


The major Asian wheat producers are China and 
India, both of which have large populations and 
thus no wheat for export. China accounts for ap- 


proximately 9 per cent of the total world output but 


production is rapidly increasing. Wheat is produced 
chiefly in the north of the country in the Hwang Ho 
Basin and in Manchuria, but flood control meas- 
ures on the northern side of the Yangtse are increas- 
ing wheat-growing in the south. Wheat is the staple 
food of the northern Chinese as rice is of the south- 
ern Chinese. Wheat is also grown in North Korea. 
In India (4 per cent) and Pakistan (2 per cent) wheat 
is grown as a winter crop in regions with less than 
40 in. (1015 mm) of rainfall, especially in the Punjab 
and other parts of the Indo-Gangetic Plain. Much 
of the wheat acreage is under irrigation and culti- 
vation continues to expand in Pakistan with the new 
dams being built to tap the waters of the Indus and 
its tributaries. New higher-yielding varieties are also 
being used and growing self-sufficiency in India, 
Pakistan and China is reducing the need for imports 
from Canada and Australia. Wheat is also increas- 
ingly important in Japan where many people are 
adopting a more western-type diet. It is grown 
chiefly in northern Honshu. 


MAIZE 


Maize (Zea mays) is often known as Indian corn 
or simply corn and is another widely cultivated cere- 
al. It originated in America and has long been culti- 
vated by the American Indians. It was grown by 
the Incas and Aztecs and is still the staple food of 
many Latin American peoples. It was introduced 
into Europe by Christopher Columbus and is now 
very extensively grown in the Balkan peninsula and 
the Danube Basin. Its cultivation also spread to 
many parts of Africa and Asia as corn is adaptable 
to a wide range of climatic types both in and out- 
side the tropics (Fig. 4.8). It gives a very high yield 
per acre, nearly 50 per cent more than wheat in 
both weight and volume. In the U.S.A. corn leads all 
other crops in total acreage and a highly-developed 
Corn Belt has evolved south of the Great Lakes. 
With an annual world production of 65 million tons, 
maize ranks after wheat and rice as the third most 
Important cereal. 

Maize is an annual of the Gramineae or grass fam- 


ily and grows to a height of between 4 and 16 ft 
(1 and 5 metres). From the sturdy stalk grow cylin- 
drical ‘cobs’ on which are found neat rows of grains 
which are usually yellow or reddish purple, depend- 
ing on the species. The cobs are harvested either by 
hand or by mechanical harvesters, as in the Corn 
Belt, and then the grains are stripped off to be 
milled or consumed. An average cob carries about 
500 to 800 grains. 


Types of maize 


There are seven types of maize, each with its 
own distinctive characteristics and uses. 
1. Dent Corn. This is the most widely culti- 
vated type of corn, and is the dominant species in 
the Corn Belt. It is a highly desirable soft maize 
and has great commercial value. The mature grains 
are either yellow or white in colour. 


i 
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2. Flint Corn. This is hard corn that ripens 
rapidly and is best suited to regions where the grow- 
ing season is short. The grain, especially its outer 
layer, is hard. It is widely traded. 

3. Sweet Corn. This kind of corn contains 
both starch and sugar and thus tastes sweet. It is 
particularly suited to human consumption and its 
grains are translucent. 

4. Pop Corn. This is a popular type of corn for 
human consumption. The grains are very hard and 
small in size. Those of the rice-popcorn variety have 
angular grains while those of the pearl-popcorn are 
more rounded. 

5. Flour Corn. This type of corn is mainly 
cultivated in Central and South America and looks 
like the flint corn. The starch is soft and shrinks 
when the corn ripens. The grains are usually dried 
and ground into corn meal. 

6. Waxy Corn. This is a special kind of corn 
comprising a soft, wax-like substance resembling 
tapioca starch. It is dull white in colour and is used 
for making special adhesives. 

7. Pod Corn. This peculiar group of corn is 
not grown on a commercial basis. Some authorities 
believe that it is the original corn breed from which 
present hybrids have developed. Unlike other 
maize, each grain of the pod corn is enclosed in a 
separate pod or husk. 


The uses of maize 


Maize has a wide variety of uses which may be 
summarized as follows. 
1. ANIMAL FEED. The bulk of the world’s corn 
production (as much as 75-90 per cent) is used for 
feeding animals. In the United States, approximate- 
ly 40 per cent of the corn is used to feed hogs or 
pigs, 25 per cent for cattle, 15 per cent for poultry 
and 10 per cent for horses and sheep. In the Corn 
Belt, hogs are turned loose in the corn fields so that 
they ‘hog down the corn’, thus saving the labour 
of harvesting the crop. Cattle are also brought from 
the western U.S.A. to be fattened in the Corn Belt 
before they are slaughtered. Large numbers of poul- 
try, horses, mules, sheep and other domestic ani- 
mals are also fed on corn and its milled by-pro- 
ducts, Cornstalks, leaves, and sometimes green 
maize are stored in winter months and used as fod- 
der or silage for dairy cattle. 
2. HUMAN FOOD. In many parts of the world, 
especially in the southern U.S.A., in Central and 
South America, Africa, southern Europe and some 
poorer Asian countries, maize is consumed as a food 
grain, The American Indians, the Mexicans and 
many African peoples use maize as a staple food. 


It may be consumed fresh, ground, boiled of pj 
with other foods. The south Europeans Use mah 
meal to make polenta; the Mexicans make e 
cakes or tortillas while Africans, particularly į 
South Africa, grind the grain to make pasty 

In the United States, many large firms p 
wide range of corn products including cori 
corn syrup, grits, hominy, blancmange or con 
flour and custard powder. Though it does not ma} 
good bread, its high yield and high food value na 
corn a supplementary food in many less favou 
parts of the world where other cereals cannot h 
grown. i 
3. INDUSTRIAL PRODUCTS. From the hi 
vested maize industrial alcohol can be made, Aft 
wet milling, starch can be obtained and maizei 
major source of vegetable oil. The maize stalks 
used in the manufacture of rayon, plastics, pip 
and wall-boards. In the United States thick on 
cobs are manufactured into corncob pipes, espedi 
ly in the state of Missouri. Pulverized corn cobs 
made into a kind of mild abrasive for removing 
carbon from aeroplane engines. Elsewhere theo 
are burnt as a domestic fuel, or returned to thesi 
as an organic manure. 


Geographical require- 
ments for maize cultivation 


Maize is one of the most widely cultivated off 
cereals and is grown in both tropical and wat 
temperate latitudes, with the following characteft 
tics. 

1. TEMPERATURE. Maize usually requires if 
mer temperatures of between 65° and 80°F. (18 
27°C.) during the day and around 58°F. aoe 
ing the night. The most essential climatic fat 
is a period of 140 frost-free days. The crop is €a 
injured by frost and its cultivation in temperate 
tudes is thus limited. The time taken to reach be 
rity depends on the type of maize. The taller 
ing varieties may take 300 days while the sho 
ones may take as little as 60 days. ee 
2. RAINFALL. The bulk of the world’s ml | 
output comes from regions with an annual ae 
tation of 25 to 45 in (635 to 1,145 mm). Bull 
such an adaptable crop that it can survive G, J 
arid regions with less than 15 in (380 mm) @ i 
rainfall as well as in the damp plains of trop 
India where as much as 200 in (5,080 mm) 0 
falls within the year. Irrigation may be use 

of 


| 


moisture shortage becomes acute. 
3. SOILS. Maize grows in a wide raner 
types from the temperate podzols to the si!" 


i 


_ Southern 
Europe 


Central 
America 


Northern 
China 


maize-growing regions 
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leached red soils of the tropics. It grows best how- 
ever in deep, rich soils of the sub-tropics where there 
is abundant nitrogen. In mountainous districts 
where soils may be thin and slopes are steep, maize 
can survive when other cereals fail to take root. 
4. PREFERENCE FOR LOWLANDS. Well- 
drained plains in a warm, humid environment will 
accelerate growth and at the same time enable ma- 
chinery to be used for harvesting as in the Corn 
Belt. Though it is grown on a variety of landscape 
types in the tropics and is a major crop of shifting 
cultivators, yields from such areas are lower than 
those from temperate lowlands. The undulating 
topography of the Corn Belt is ideal for large-scale 
corn cultivation. 


World production and 
trade in maize 


The U.S.A. is by far the largest maize producer, 
accounting for almost half of the total world pro- 
duction (Fig. 4.9), As an exporter however the 
U.S.A. is unimportant as more than 90 per cent of 
the corn is used as animal feed in the Corn Belt 


itself. Argentina is the leading corn exporter though 
it accounts for only 3 per cent of world output. The 
hard flint corn grown in the eastern Pampas is par- 
ticularly suitable for storage and transhipment, and 
two-thirds of Argentina’s production is exported. 
There is an increasing trend, however, for Argen- 
tinian maize to be used locally as an animal food- 
stuff. Brazil is the only other country to have a 
sizeable surplus for export. Maize is grown mainly 
in south-east Brazil. 

The other major maize producers such as China, 
Mexico or South Africa are non-exporters. Their 
output is used locally either for food or animal feed. 
The U.S.S.R., where maize is grown between the 
Black and Caspian Seasin the Caucasus, has reduced 
its corn production considerably in recent years 
and turned to the cultivation of crops which give 
better yields in the dry steppe climate. 

The chief importers of maize are the west Euro- 
pean countries where it is used as an animal feed 
and for various industrial uses. 

Table 4.3 shows the major maize-growing coun- 
tries but masks the real importance of maize in most 
African countries. In these countries production is 
often small but the crop is relied on as a staple food 
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TABLE 4.3 Major maize-producing countries 
by percentage of world total 
Se 


Maize producers* 
U.S.A. 46% Romania K A 
Brazil 5 India 3 
S. Africa 4 France 2 
Mexico 3 Italy 2 
U.S.S.R. 4 Hungary 2 
Argentina 3 Indonesia l 
Yugoslavia 3 Egypt 1 


*These figures ignore China for which up-to-date statistics 
are not available. Latest estimates (1952-56) would put 
China in second place with an output of 18,800 tons com- 
pared with the U.S.A.’s current production of 120,900 tons 
and Brazil's 12,800 tons (1967). (F.A.O. Yearbook of 
Agricultural Statistics, 1968.) 


and therefore has an importance in the economy 
greater than mere production figures would indi- 
cate. j 


Maize cultivation in the 
U.S. Corn Belt 


The Corn Belt of the U.S.A. is a distinctive agri- 
cultural region, where the dominant crop raised is 
corn (Fig. 4.9). Though the region comprises less 
than one-tenth of the United States, it accounts for 
a quarter of its annual farm output. Lying immedi- 
ately south of the dairying belt of the Great Lakes, 
the Corn Belt includes the states of Ohio, Indi- 
ana, Illinois, Iowa and Minnesota. Climatic condi- 
tions in the Corn Belt are ideal for maize-growing. 
The high summer temperatures of over 73°F. (23°C.) 
and the rainy summer are ideal. The rolling topo- 
graphy and rich Prairie earth are also advantages. 
But the Corn Belt is by no means a monocultural 
region; indeed it is a highly-developed mixed farm- 
ing region in which a number of other crops are 
also grown, including wheat, oats, soya beans, hay, 
clover, and where a Variety of livestock is kept. The 
farmers have devised, through experience, a mixed 
system of farming which makes the best use of the 
land, animals, crops, machinery and human resour- 
ces. t 

The Corn Belt has for long enjoyed a high stan- 
dard of living and is one of the most prosperous 
agricultural regions of the world. The land is main- 


BARLEY 


Barley (Hordeum vulgare) is the fourth most impor- 
tant cereal and is believed to be one of the most an- 
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tained at a high level of soil fertility and corn, whid 
occupies two-thirds of the land area, is either rotit 
ed or mixed with other cereals and nitrogen-fixit 
crops such as soya beans, peas or clover. Con | 
which gives very high food yields is used mainlyft 
feeding livestock, especially pigs, cattle and horsi 
The animals are let loose in the fields to eat th 
standing corn. This benefits the farmers, who at 
both corn and animal raisers, in several ways: 1 
saves them the trouble of feeding and harvesting; 
the animal dung helps to enrich the soil; and the 
corn stumps also add to the organic content of i 
earth. After fattening, the animals are taken tolai 
meat-packing plants within the region. Corn 
animals have helped the development of sitai 
cities as Chicago, St. Louis, Omaha, Cincinnata 
Kansas City. Such industries as slaughtering a% 
processing of meat, canning, bacon-curing, ey 
making, flour-milling and the manufacture “ie 
wide range of corn or meat-based foodstuffs at 
important in these towns. ctl 

The region is prosperous because of its thorou 
mixed economy with several important crops, H 
important livestock rearing industry and a W 
range of industrial development. 


cient. It was cultivated by the Swiss lake-dvet 
of the Stone Age and by the Chinese, the Egy?’ 
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and Mediterranean peoples in early times. Barley is 
now very extensively cultivated. It has a hairy 
drooping head with grains arranged in several 
rows. Optimum conditions for its cultivation 
are almost the same as for wheat, but barley is more 
tolerant of dry conditions and will ripen at lower 
temperatures. It is thus grown in a wide range of 
climatic, topographical and soil environments 
where wheat or other cereals fail to survive but is 
less tolerant of excessive moisture than oats. It can 
be grown in the following types of difficult areas. 
1. SUB-ARCTIC REGIONS. Barley can be grown 
in high latitudes, even beyond the Arctic Circle. It 
is found in northern Finland up to 70°N. where the 
growing season is very short. 

2. SEMI-ARID REGIONS. It is grown on the 
fringes of the Sahara Desert, in Russian Turkestan 
and the Thar Desert of India where droughts are 
long and severe. It is the cereal crop with the great- 
est tolerance of arid conditions, It is also successful 
in drier Mediterranean areas where there is only 
brief, winter rainfall. It is thus grown in Morocco 
and Algeria. 

3. HIGH ALTITUDES. The ability of barley to 
ripen in cool temperatures makes it an important 


crop in perennially cool uplands such as the Alti- 
plano of Peru and Bolivia especially as these regions 
are also very dry. 

4. STEEP HILL SLOPES. In many mountain- 
ous districts such as in Japan, Norway and Switzer- 
land where the steepness of the slopes precludes the 
cultivation of other cereals, barley can survive. 

5. LIGHT, LIMEY SOILS. Barley is often the 
best crop to grow on dry chalk and limestone up- 
lands in Europe. It generally does better in light, 
sandy or dry soils than in clays or peaty areas. 


Uses of barley 


Barley is extensively grown and its acreage is ex- 

panding, because it has several important uses. 
These are as follows. 
1. HUMAN FOOD. Barley was originally grown 
for bread-making and is still used for this purpose 
by poorer peoples living in areas where wheat can- 
not be grown. Its low gluten content makes it less 
suited to bread-making than wheat, but barley flour 
(about 5 per cent) may be added to wheat flour to 
produce cheaper bread that is not markedly differ- 
ent from all-wheat bread. 


4.10 Barley-growing regions of the world. 
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2. ANIMAL FEED. Large quantities of barley 
are used nowadays to feed livestock. It is often cut 
green and is fed to cattle, pigs and poultry. 

3. MALTING. The most important use of barley 
is for making beer and whisky. Whisky is made by 
distilling, and beer by fermenting malted barley. 
High quality barley with much starch and little ni- 
trogenis best for malting purposes. The major beer- 
drinking countries (see Chapter 5) are therefore 
among the major barley producers, e.g. France, 
U.K., Germany, Denmark. 


World production and 
trade in barley 


Because of its varied uses and its tolerance of a 
wide range of climates the cultivation of barley has 
expanded greatly in recent times. An acreage of 130 
million (52 million ha) and a production of 59 mil- 
lion tons in 1948 has expanded to 177 million acres 
(70.8 million ha) and a production of 118 million 


tons in 1967. This is due main! 
as an animal feed. 

The temperate lands of Europe and North 
are the major barley producers, the U.S.S.R. be 
the largest and accounting for 25 million tong ord] 
percent of the world total. China is probably thes 
ond highest producer, and F rance, the U.K. andi 
U.S.A. are also important. The other Producers of 
considerable quantities include Canada, Denmar 
West Germany and Turkey. Very little barley i 
grown in the southern hemisphere, not more than 
3 per cent of the world total, though some is grow 
in Australia and Argentina for brewing and anim 
feeding. On a continental basis Europe is the great 
est producer accounting for about half the world’ 
barley (Fig. 4.10). 

The international trade in barley is small, amount 
ing to about 7 per cent of the annual output, The 
trade is mainly amongst the European. nation 
themselves. Germany and Britain are the leading 
importers, being amongst the greatest beer drinken, 
and the U.S.S.R., Romania, Hungary, the USA 
and Canada are the major exporters. 


y to its increasing yy 


OATS 


Oats (Avena sativa) is the hardiest of all cereals, 
Present cultivated oats is believed to have been de- 
rived from two major species: the wild red oats 
(Avena sterilis) and the common wild oats (Avena 
fatua). The crop may have originated in Asia Minor 
though it is now most extensively grown in Europe. 
Oats is tolerant of a wide range of soil types but 
less tolerant of climatic variation, The crop grows 


and is less resistant to cold or heat than either wheat 
or barley. It is thus not found in the tropics and 
sub-tropics of Africa, Asia or South America where 
the climate is both damp and hot. Its cultivation 
is also insignificant in the hotter parts of the sunny 
Mediterranean lan 


temperate north. But it can survive in very poor 


_ Oats Js generally a spring-sown crop, especially 
i rotation with winter wheat or rye. It fits extreme- 
ly well into the farm activities of the Corn Belt of 
the U.S.A. where it is usually sown in early spring be- 
fore the cultivation of Corn, or is grown with clover 
or alfalfa. It extracts very little nitrogen from the 


Pc aa like maize and barley, is ideal for animal 


Uses of oats 


The bulk of the world’s oats crop goes to fel 
livestock, especially horses. More and more oats 
being used to feed cattle and 90 per cent of the oat 
grown in the Corn Belt is used for this pur 
Chopped oats is normally used to feed dairy ca 4 
and pedigree stock, while for horses and sheep, 
is fed whole. Increasing amounts are also a 
to pig and poultry feeding. Oats form such a We 
balanced food, having a high content of a 
(Vitamin B1), that many farmers prefer jee 
their animals. In some parts of Britain oats and 
ley are grown together and harvested to make i 
traditional ‘dredge-corn’ for cattle feeding. Oat 
thus best grown in animal farms where it can 
readily consumed. M 

As food for human consumption, oats i$ 0 
used when other more palatable cereals a 
available. It is then ground into oatmeal or 10 i l 
oats and consumed as oatcakes or porridge, “a | 
Scotland, Wales, the Scandinavian countries nt 
Newfoundland, Canada, where the climate iS 
harsh for wheat to mature. It can also be made ™ 
groats or grits with the removal of the hus 
significant amount of oats is now processed for 


eh é . 
___ oats-growing regions 
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port as breakfast cereals or invalid foods. Oat flour 
from the manufacture of rolled oats is also used for 
packing food products with a high fat content, be- 
cause it prevents rapid rancidity in fatty goods. Oat 
‘Avenex’ is used as an antioxidant in ice-cream 
making and in creameries. When young oats leaves 
are cut green they can be used in the manufacture 
of medicinal drugs. 


World production and 
trade in oats 


The world’s output of oats in 1967 was about 50 
million tons from a total acreage of 78 million acres 
(31.2 million ha). The U.S.A. and the U.S.S.R. each 
account for about 23 per cent of the total and Ca- 
nada produces about 9 per cent. Other major pro- 


ducers are France, U.K., Polandand West Germany 
(Fig. 4.11). The bulk of America’s oats come from 
the northern parts of the Corn Belt under mixed 
farming or in crop rotation with corn or soya beans. 
The leading oats states are Iowa, Minnesota, Wis- 
consin and Illinois. The annual output is declining 
as more and more farmers are switching over from 
oats to soya beans, because the latter is a nitrogen- 
ous crop and is also in higher demand. 

In Europe oats is most widely grown around the 
Baltic Sea, especially in Poland, Germany and Swe- 
den. The crop is raised largely for animal feeding. 
Western Europe is also the greatest oats importer, 
because of its dairying and livestock requirements. 

The international trade in oats is small, amount- 
ing to not more than 2 per cent of the annual out- 
put. Exporters include the U.S.S.R., Canada, Ar- 
gentina and Australia. 


RYE 


Rye is the least extensively cultivated of the cereals, 
but because of its high gluten content, it ranks only 
next to wheat as a bread grain. Its ideal require- 


ments are the same as for wheat, but it will grow 
even in very poor soils such as sandy, peaty, acidic 
or infertile areas. It is thus the most adaptable crop 
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4.12 World distribution of rye and millet production. 


to newly drained marshlands. In addition it requires 
only a short growing season and is very resistant to 
pests and diseases. 


Uses of rye 


The chief use of rye has always been for making 
black rye bread. For this it is nowadays mixed with 
some wheat flour. It has long been the staple food 
for the poorer peasants of central and eastern Eur- 
ope who cannot afford white wheat-bread or can- 
not grow wheat due to climatic or soil difficulties. 
With the rise in the standard of living rye bread is 
gradually being substituted by the more palatable 
white bread, for which wheat flour is imported. In 
many countries rye is converted into whisky or vod- 
ka. Its main use however is for feeding animals, 
either alone or mixed with other grains. Rye straw 
is longer and tougher than wheat straw and has 
many minor uses such as hat-plaiting, paper and 


MILLET AND 


These two terms cover a wide variety of cereals, . 
which though they have little international impor- 


straw-board manufacture, for stuffing material, fh 
packing crockery, as a crop-cover in nurseries 
as an Organic manure. 


World production and 
trade in rye 


Rye is essentially a product of Europe, stretch 
all the way across the less fertile and lighter, i X 
soils of the Great European Plain north of the A | 
parallel of latitude. U.S.S.R., the outta p al 
ducer, grows over 40 per cent of the world’s H | 
Tye output of 32 million tons. Poland an i 
Germany, with 25 per cent and 10 per cent res i 
tively are also major producers. Other producers i 
clude: East Germany, Turkey, Czechoslov' ‘a 
the U.S.A. and Argentina (Fig. 4.12). There e, 
little trade in rye as it is a crop produced 4 
exclusively for local consumption. 


SORGHUM i 


tance, are often significant as subsistence cn 
They are grown in tropical and sub-tropical 
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4.F Millet is the major food crop for millions of people 
living in the drier tropical regions. Pau/ Popper Ltd. 


with low or seasonal rainfall, less than 30 in (760 
mm) or as a dry-season crop in rotation. They can 
withstand high temperatures and long periods of 
drought. Poor soils or difficult terrain also support 
millets, especially where such factors exclude the 
cultivation of major cereals such as rice or wheat. 
Millet usually refers to those species which have 
very small grains, while sorghums are the larger- 


grained types. None of them has a high nutritional 
value compared with other cereals. 

Millet and sorghum are chiefly grown in under- 
developed countries which have a low standard of . 
living. They may also be grown in developed coun- 
tries as fodder crops, especially in the U.S.A. and 
southern Europe. The U.S.A. is therefore a major 
producer, accounting for 21 per cent of world out- 
put. The U.S.S.R. (4 per cent) and Argentina (2 per 
cent) are other growers. Apart from these the lead- 
ing producers are Asian countries, mainly India and 
China. : 

In India several varieties are grown and they oc- 
cupy a greater acreage than any other crop but rice. 
They are most important in the north-western and 
southern parts of the Deccan Plateau, where rain- 
fall may be as little as 20 in (510 mm), but are also 
grown in the drier parts of the Ganges Plain. They 
are usually grown without irrigation. The main 
types are the Great Millet or jowar, which is grown 
both for food and forage; the smaller bajra, a food 
crop which is usually grown in rotation with cotton; 
and the less important ragi, which is grown in the 
wetter parts of southern India. India accounts for 
21 per cent of the total world crop. In China a giant 
millet known as kaoliang, is grown in northern 
China and Manchuria. It is an important crop and 
is used both for food and animal fodder. Latest 
available figures for China (1952-6) put it after the 
U.S.A. and India as a major producer. 

In Africa Great Millet is an important subsis- 
tence crop. It is often called durra or Guinea corn. 
The main producers are Nigeria (7 per cent of the 
world total), Ethiopia (4 per cent) and Sudan and 
Niger (2 per cent). Other important producers are 
Chad, Mali, Senegal, Tanzania, Uganda, Egypt and 
Upper Volta. As can be seen from this distribution 
it is often grown in very dry areas with markedly 
seasonal or unreliable rainfall. 


VEGETABLES 


For most of the world’s people cereals are the staple 
foods but in some areas, especially where summers 
are cool and damp, and in the equatorial regions 
other crops take their place, usually vegetables of 
one sort or another. Even where grains are impor- 
tant most people also grow vegetables to add fla- 
vour to their diet. Vegetables are especially impor- 
tant where people are too poor to eat much meat, 
but they are an important article of diet all over 
the world. Vegetable crops are grown in gardens 
and small plots near houses on a small scale in every 


country for purely domestic use. Growing a few 
roots, some ‘greens’, a row of beans or peas and 
also some fruit trees, helps to supply the family with 
valuable starch and protein foods at little cost. Un- 
der some circumstances, however, the vegetable 
crops grown may represent the major or only food 
supply. Apart from the growing of vegetables for 
subsistence, commercial vegetable farming or mar- 
ket-gardening is increasingly important, especially 
in the highly industrialized and urbanized countries 
where town-dwellers have little opportunity of rais- 
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TABLE 4.4 Major producers, 


of the main fruits and vegetabl 


Potatoes Tomatoes _ Apples 
U.S.S.R. 37 U.S.A. 23 France 
Poland 19 Italy 14 U.S.A. 


W. Germany 8 U.S.S.R. 10 W. Germany 


E. Germany 5 Egypt 5 Italy 

U.S.A. 5 Spain 5 Japan 

France 4 Portugal 4 

U.K. 2 Japan 3 
Brazil 3 
Bulgaria 3 


21 
1] 
10 
9 
5 


by percentage of world total, 
es entering world trade, 1967 


Citrus Fruits Dates Bananas 
U.S.A. 25 S. Arabia 20 Brazil aq 
Brazil 8 Egypt 16 India i 
Spain 7 Tran 14 Ecuador | 
Italy 7 Iraq 13 Venezuela f 
Japan 6 Pakistan 7 Thailand — 
India 4 Morocco 7 Colombia 4 
Israel 3 Algeria 7 Honduras 4 
Mexico 3 


Source: F.A.O. Production Yearbook 


ing a few vegetables for their own consumption. In- 
ternational trade in vegetables is generally only on 
a small scale (Table 4.4). 

Vegetables are of many sorts and there are count- 
less varieties which are suited to local conditions of 
soil, climate or the preference of the consumers. 
_ This broad array of plants can be grouped, how- 
ever, into four main categories. 

1. STARCHY TUBERS. Tubers are Parts of the 
stems of plants which swell and ripen underground; 
they are thus technically different from root crops. 
In some parts of the world tubers replace cereals, 
while in others they supplement grain crops. Tubers 
are starchy foods, containing little protein, and are 
thus generally less nutritious than grains, but they 
can be grown easily under a wide variety of condi- 
tions and are thus well-suited to use by shifting cul- 
tivators or subsistence farmers. 

(a) Manioc or Cassava. This is a plant of the trop- 
ical countries. It is very hardy, however, and can 
withstand drought and even locust attack. It will 
even thrive on poor soils and requires very little at- 
tention. Another advantage of the crop is its high 
food yield per acre, though in actual food value it 
is very deficient, consisting almost entirely of starch. 
Without the addition of a spicy stew or of fish, man- 
loc makes a tasteless and badly-balanced diet. The 
manioc plant grows as a perennial shrub up to 6 ft 
(2 metres) tall, and the tubers form below ground, 
They are large, whitish and may reach a size of 6 in 
(13 cm) thick by 2 ft in length (0.6 metres). The 


There are two main types of cassava, namely the 
Sweet and the bitter kinds, The Sweet manioc can be 


eaten fresh or boiled after the skin has been rem 
ed. The bitter variety, however, must first be grout! 
up, steeped in water and then squeezed out ton 
the tuber of poisonous prussic acid. The dried pj 
of this plant is used to make flour for a porridge 
for flat cassava cakes. Another product of cass 
is tapioca, which is eaten as a sweetened puddių 
Although more preparation is required for the bilti 
manioc it is often grown in preference to the s 
type, especially where it is intended to be stored 
long periods, because the poison repels insect pat 
Manioc was originally an American plant but iti 
now grown in tropical Africa and Asia. Latin Am 
ica is still the leading growing area, however, al 
Brazil alone accounts for over one-quarter ofl 
world crop. Other important producers are Int | 
nesia, Zaire and Nigeria. À 

(b) Yams. Yams ee milky tubers of the Dioset 
family. Above ground the plants are like vines tt 
are trained up stakes, sometimes to great hel j | 
Setts or small pieces of yam are planted, ual 
mounds after the ground has been fertilized. Wat 
are attacked by few pests and require relativo 
attention. Depending on the variety used, the yat 
which develop underground, may range in size a 
a few inches to 3 ft (1 metre) in length. There 
more than 200 varieties, each of which has a sli 
different world distribution, though not 
types are edible. Yams are best grown 1 m 
areas with a dry season. After the rainy seas0 
vines die back and the yams can be harvested: i 
may then be stored for several months, buhi s 
lose weight. They are common food-crops “ik 
ical Africa, South-East Asia and the Pacific a j 
and are grown by shifting cultivators and we. 
tence farmers for usé in boiled, fried of T ii 
form. Yams like other roots and tubers er 
mainly of starch but have a small content of P ae 
and are rich in Vitamin C. Unlike manioc they” 
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a pleasant flavour. The major yam growers are Ni- 
geria and other West African countries such as Togo, 
Dahomey and Ivory Coast. The most important 
single yam-growing area is in south-eastern Niger- 
ia, where yams are the staple food of the Ibo peo- 
ple. Some yams, though not those commonly used 
as food, contain valuable medicinal drugs. 

(c) Sweet potatoes. Similar to yams are sweet po- 
tatoes, which, however, are sub-tropical and warm 
temperate crops rather than tropical. They are wide- 
ly grown in Asia, especially in China, Japan, Tai- 
wan and in the Pacific islands, but they probably 
originated in Central or South America, where they 
are still very widely cultivated. 

(d) Potatoes. Potatoes are a temperate crop which 
originated in the high Andes, where they are still 
grown on a subsistence basis. They are now mainly 
grown in Europe and are used not as a staple food 
but as an alternative or supplement to cereals. By 
far the most important producer is the U.S.S.R. 
(37 per cent of the world total), followed by Poland, 
West Germany, East Germany, France and the 
U.K. The U.S.A. is also an important producer. 
They are most important where cool, damp sum- 
mers make grain farming difficult, e.g. in Ireland, 
and give a very high food-yield per acre. They are 
not, however, as nutritious as grain crops. Though 
potatoes are grown mainly for food they may also 
be used as a fodder crop for animals in Europe and 
North America, and have several industrial uses 
such as the extraction of starch and alcohol. Pota- 
toes are bulky and heavy and are thus not widely 
traded. 

2. ROOT CROPS. Root crops are those which 
store food in enlarged or swollen roots and include 
such crops as carrots, parsnips, turnips, swedes and 
beets. They are grown mainly in cool temperate 
lands, and while carrots, parsnips and swedes are 
used for food, turnips and beets (e.g. mangolds) 
are usually grown as animal fodders. They form an 
important unit in the rotations practised by mixed 


farms. Sugar beet (Chapter 5) is another important 
root crop. 

3. PULSES. Pulses are leguminous plants such 
as peas, beans, lentils, soya-beans and groundnuts. 
They are important not only as human food but 
also as animal fodder and have the great advantage, 
when used in rotation, of replenishing nitrates in 
the soil. Peas are grown mainly in temperate coun- 
tries, though chick-peas are important in India and 
Pakistan (where they are called gram) and in the 
Mediterranean shorelands. Lentils are also most 
important in Mediterranean Europe and the Indian 
sub-continent. Beans occur in a great variety of 
forms suited to most climates. Soya-beans (Chap- 
ter 6) are particularly important in China and the 
U.S.A. either as a food in themselves or as a source 
of vegetable oil. Groundnuts are grown in tropical 
and sub-tropical regions with a dry season, e.g. In- 
dia, China, Nigeria, Senegal, and they too may be 
used directly or as a source of oil (Chapter 6). 

4. GREEN VEGETABLES. A wide variety of 
green vegetables is grown all over the world includ- 
ing cabbages, cauliflowers, broccoli, Brussels 
sprouts, spinach, lettuces. They are valuable food- 
stuffs providing essential vitamins and thus pro- 
moting a balanced diet as well as adding taste and 
flavour to basic grain or root foods. 

5. OTHERS. A number of other vegetables fall 
in none of these classes. The most important is the 
onion, many varieties of which are grown all over 
the world. Tomatoes, which may be considered as 
a fruit rather than a vegetable are also widely grown 
in the warmer temperate areas, especially in the 
U.S.A., Italy, southern U.S.S.R., Egypt, Spain and 
Portugal. Unlike many vegetables which are usually 
grown and consumed within a relatively small area, 
tomatoes are fairly important export crops since 
they grow best in warm conditions. They are thus 
imported by the cooler countries, such as Britain 
and Germany. Another vegetable is the mushroom, 
of which there are many different kinds. 


FRUITS 


Fruits, like vegetables, play an important role in 
adding variety and providing important yitamins in 
the diet. They are particularly important to the diet 
when little meat is eaten. A very wide variety of 
fruits is grown around the world, depending to a 
large extent on the essential climatic requirements 
of the different major fruits. Like vegetables, many 
fruit trees are to be found in private gardens or 
around houses and provide fruit mainly for the im- 


mediate requirements of the family. Almost every 
garden in England, for instance, has its apple trees; 
in Malaysia most people have a few fruit trees such 
as papayas, durians or rambutans; and in the south- 
ern states of the U.S.A. almost every garden has its 
peach tree. However commercial growing of fruit, 
like market-gardening, is also very important. Fruits 
enter world trade to a much greater extent than 
vegetables, partly because they are slightly less per- 
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4.13(a) World distribution of apple and banana production. 


ishable and partly because they grow in clearly de- 
fined climatic regions (Fig. 4.13). While different va- 
rieties of cabbages or beans can be grown to meet 
local demands in almost every part of the world, 
bananas will only grow in the tropics so that people 
in temperate lands who want to eat bananas must 
import them. Similarly, apple trees will not bear 
fruit in the tropics and people who live in the trop- 
ics must import apples if they wish to eat them. 
Thus fruits, and particularly tropical fruits, are 
often grown on a monocultural basis like other 

_ commodities though on a very much smaller scale 
than coffee, tea or cocoa, to meet world-wide de- 
mands. 

Fruits can be conveniently grouped according to 
the climatic zones in which they grow. For simplic- 
ity nuts are included with fruits. 

1. TROPICAL FRUITS. Tropical fruits include 
bananas, pineapples, papayas, mangoes, dates, 
coconuts, Brazil nuts and many others. Such fruits 
as durians, rambutans, mangosteens and so on, 
while having some local importance have, as yet, 
little or no significance on a world scale. Some like 
mangoes and papayas (pawpaws) are grown in 
tropical countries all over the world but are unim- 


portant in world trade because they do not kt 
well. Coconuts, though used in cooking in mal 
areas, are not primarily regarded as a fruit crop 
their main use is as a source of vegetable 
Chapter 6). 3 
- Datis 4 peculiar in that they will only grow! 
desert conditions. Although they need water int 
soil, which is often supplied by irrigation, they 
not thrive unless temperatures are very hi fi Pi 
relative humidity is very low, and the sky is 
less and sunny. Dates are not truly tropical in E 
habitat because of these peculiarities, and beai 
they are capable of withstanding mild front 
ter. They are grown in all the desert areas 0 a 
and South-West Asia, the leading producers oath 
Saudi Arabia (20 per cent), Egypt (16 per 6M 
Iran (14 per cent) and Iraq (13 per coat 
producers of some importance are Pakistan, 
rocco and Algeria. The dates are, however, 
mainly within the producing countries, bei | 
traditional food of the desert dwellers. Thoi j 
valuable food, containing much sugar and ri a 
Many other parts of the date palm, e.g. the shi 
trunk and roots also yield valuable products t 2 
growers. The main date-exporter is Iraq 
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4.13(b) World distribution of citrus fruit and date production. 


dates are grown intensively in the Tigris-Euphrates 
valley. 

Bananas are the most important tropical fruit 
both as a subsistence crop and in world trade. The 
most starchy varieties, known as plantains, are used 
as a staple food in some parts of the tropics. Bana- 
nas require deep, well-drained soils, of high fertility, 
and alluvial soils are ideal. They need constant high 
temperatures and are damaged if the temperature 
drops below 52°F, (11°C.). They also need plenty 
of water, well-distributed throughout the year. 
When rainfall is less than 60 in (1,524 mm) irriga- 
tion is usually employed. They must be grown in 
sheltered positions, as their large leaves are easily 
caught by the wind. In the West Indies hurricanes 
often cause untold damage to the crops. Bananas 
take about a year to 15 months to mature and each 
stem bears only one fruit head. However, new 
shoots spring from the old roots after the fruit- 
bearing stem has been removed. Commercially- 
grown bananas are picked green and sent in special 
ships under strictly controlled temperatures to their 
markets. They must be eaten within'three weeks of 
Picking so cutting, loading, transporting and mar- 
keting the fruit must be carefully timed. During 


shipment by sea or by rail they must be kept at tem- 
peratures between 50°F. and 59°F. (10°C. and 
15°C,), depending on the variety. Unfortunately no 
way of processing or canning the fruit has yet 
been devised which would make cutting schedules 
easier for the farmers. Bananas are grown either on 
large estates, e.g. the United Fruit Company of 
America has a chain of estates in the Central Amer- 
ican ‘banana republics’, or on small farms. It is a 
common peasant crop because it is easily grown 
and yields fruit throughout the year. The main pro- 
ducing countries are Brazil (20 per cent), India (13 
per cent), Ecuador (12 per cent), Venezuela, Thai- 
land, Colombia and Honduras. Some of the larger 
producers serve mainly local demands, e.g. India, 
and the main exporters are Ecuador and the Central 
American states, which supply the U.S.A. and the 
West Indian islands where, though output is 
small, the export of bananas to Britain and Europe 
is vital to the economy. Some South-East Asian 
countries, e.g. the Philippines, export bananas, and 
banana growing is also becoming important in 
West Africa, where former French territories, such 
as the Ivory Coast, grow them for the Common 
Market. 


j 
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4.G Bananas are one of the main exports of Honduras 
and other Central American countries and are grown 
on estates. Pau/ Popper Ltd. 


Pineapples are of importance in many parts of 
the tropics. They grow well in maritime positions 
and grow on peaty soils on coastal plains. They do 
not keep well and as a result almost all the pine- 
apples entering world trade must be processed and 
canned before leaving. the growing areas. Only 
Mexico and Cuba have any important trade in 
fresh pineapples, supplying mainly the U.S.A. By 
far the largest Pineapple producer is the American 
State of Hawaii (25 Per cent) followed by Malaysia 


(9 Per cent), Brazil (8 per cent), Taiwan, Thailand, 
Mexico and Philippines. Pinea 


cooked. 


2. SUB-TROPICAL AND WARM TEMPERATE 
FRUITS. Thes 


producing countries (California, U.S.A. and My 
terranean Europe), though they may be dried 
export. Nuts are produced in large quantities ing 
Mediterranean lands and find ready export 

in the cooler temperate regions. The main prodi 
of nuts are Spain, Italy and Turkey, 

Grapes are grown widely in the Mediterrany 
lands not only of Europe but also of South Afri 
Australia and the U.S.A. as well as in Nearby 9 
tropical and warm temperate regions, Thou 
grown mainly for wine (Chapter 5) they are alioi 
creasingly important as a fruit crop. They may} 
eaten fresh or may be used in dried form in co 
ing. The main forms of dried grapes are raisins, 
tanas and currants, cach being made from slighi 
different types of grapes in different regions, Th 
main dried fruit areas are the Eastern Mediter 
an, e.g. Greece and Turkey; California; and Ap 
tralia. Table grapes for consumption in fresh fo 
are grown mainly in the U.S.A., South Africaal 
Australia. 

Citrus fruits are the most important fruits oft 
warm-temperate and sub-tropical regions, u 
among the citrus fruits the orange is the most wit 
ly-grown. It is now regarded as a Mediterrani 
fruit but actually originated in China, where ili 
still grown in large quantities. The warm, sult 
summers and mild winters of Mediterranean reg 
around the world suit its requirements ideal) 
though it cannot tolerate prolonged a 
droughts and is thus often grown with me | 
irrigation. It needs fairly cool temperatures If A 
ter, just sufficient to check growth so that re 
gin growing again in spring with renewed aA 
Some types of orange, e.g. the Valencia; Tip 
summer but generally speaking the harvest TA 
in the winter months. Because there are i | 
ranean climatic zones in both hemisph a a 
stant supply of oranges can be obtained. ea 
Mediterranean producers are Spain, Italy, P 
nia, the U.S.A., and Israel, but oranges 1 
produced in many other regions, of which a Be 
important are Florida, U.S.A., south ca 
zil, Japan, India, China, Mexico and ee : 
Most of the important producing areas gf be 
tinctive varieties of orange, e.g. Israel grow te 
oranges, southern Spain grows bitter Seta 
which are used for making marmalade, an aif 
rines’ which are similar to the ‘mandarin’ 0 id 
of China. Mandarin oranges are the mai 


for canning. Orange juice is another impor 
duct especially in the U.S.A. ng 
Lemons require similar conditions to ora ! 
are more sensitive to cold and drought. he hitt 
thus usually grown in coastal areas where the 
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humidity and moderate temperatures are ideal, e.g. 
on the northern coast of Sicily and around Naples 
in Italy and around Los Angeles in U.S.A. Lemons 
ripen all round the year and are usually gathered 
green and allowed to ripen on their way to markets. 
Limes are less important. They cannot withstand 
frost and are therefore cultivated in such regions as 
Florida, U.S.A., the West Indies and in some other 
tropical and sub-tropical areas. Their main com- 
mercial use is as lime juice. Grapefruit are grown 
mainly in the U.S.A., Florida and Texas being the 
main producers. Other important growers are Israel, 
Argentina, South Africa, and Cyprus. Most grape- 
fruit are harvested in winter and, because their grow- 
ing areas are rather limited, they are available more 
seasonally than other citrus fruits despite the fact 
that they are grown in both hemispheres. Canning 
improves their availability. 

In addition to the fruits dealt with above a num- 
ber of deciduous fruits, e.g. plums, apricots and 
peaches, can also be grown in cooler parts of the 
Mediterranean and sub-tropical regions. 

3. DECIDUOUS FRUITS. The deciduous fruits 
include apples, pears, plums, peaches, apricots, 
cherries and various nuts, e.g. the hazel nut. The 
cool temperate areas are also noted for a wide 
variety of soft fruits growing on shrubs, such as 
gooseberries, raspberries, red and blackcurrants, 
cranberries and bilberries. Strawberries are also 
important in some areas. The soft fruits are highly 
perishable and are usually not traded over any 
great distance. Blackcurrants are made into vita- 
min-rich fruit cordials, and some soft-fruits are can- 
ned. Plums of various kinds are grown in Europe, 
the U.S.S.R. and California, U.S.A. They may be 
exported fresh, e.g. from Italy; dried in the form 
of prunes, e.g. from Yugoslavia; or canned, e.g. in 
the U.S.A. Peaches and apricots do not keep well 
and are thus not much traded in the fresh state. 


Both, however, are very important in canned form 
and apricots are also dried. Such fruits are grown 
in the border regions between the Mediterranean 
and temperate climates, and in regions where the 
climate is moderated by large lakes, e.g. in the On- 
tario peninsula and the southern shores of the Great 
Lakes. These trees can withstand frost in winter but 
cannot be grown where spring frosts are likely to 
destroy the blossom. 

By far the most important of the temperate fruits 
is the apple. This tree requires summer temperatures 
above 59°F. (15°C.) and at least 100 frost-free days. 
Rainfall of 20 to 30 in (610-760 mm) is ideal, 
though irrigation is often employed. The apple re- 
quires a dormant period and will not bear fruit in 
tropical environments where growth is not checked 
in winter. Almost all the temperate countries pro- 
duce considerable quantities of apples and they 
are a popular fruit in all parts of the world. Unlike 
many fruits, if properly handled and stored, they can 
be easily transported and kept for several. months. 
Most apples are eaten fresh but dried and canned 
apples are sometimes used, and apple juice is in- 
creasingly important. Another important use of ap- 
ples is in the making of cider, a fermented drink. 
France and Britain are major cider producers. 
France is the leading overall producer of apples but, 
if cider apples are excluded, the U.S.A. is the main 
grower. West Germany, Italy, Japan, and the U.K., 
south-eastern and eastern European countries, Can- 
ada, Argentina, Australia and China are all im- 
portant producers. Pears require much the same 
conditions as apples but are a less popular fruit. Des- 
sert and cooking varieties are sold fresh, but the 
bulk of trade in pears is in canned form, and comes 
from the U.S.A., South Africa and Australia. Fresh 
pears are produced in Europe, especially France, 
Germany and Italy. 


SPICES 


Spices are important as flavourings for food, par- 
ticularly in those countries where the diet needs to 
be varied from the basic rice or tuber staple food. 
In countries where meat and fish are more promi- 
nent in the diet, the greater variety of food available 
means that spices are relatively less important. Spi- 
ces are also more important in tropical and sub- 
tropical countries than in the temperate lands, sim- 
ply because most of the main spice plants grow in 
these areas. Spices not only improve or enliven the 


taste of food but also provide valuable nutritive 
materials. 

The main spices entering world trade can be sum- 
marized as follows. Cinnamon is the dried inner 
bark of a species of laurel and comes mainly from 
Ceylon. Cloves are dried flower buds of the clove 
tree, and come mainly from the islands of Pemba 
and Zanzibar off the East African coast, as well as 
from South-East Asia. Ginger is very widely grown 
though it originally came from China. It is a root 


168 CEREALS, VEGETABLES AND FRUITS i 


and may be sold fresh, preserved in syrup or dried 
and powdered. Nutmeg is the seed of a tree which 
came originally from Indonesia, which is still the 
main producer, though some nutmeg also comes 
from the West Indies. Mace comes from the same 
tree and is the dried membrane which covers the 
nutmeg. Pepper is the most important spice of all. 
It is a vine which produces numerous small round 
seeds. It is usually trained up a pole to aid picking. 
Most of the world’s pepper comes from Sarawak 
and Johore in Malaysia, southern India, Cambodia 
and Indonesia. It may be sold as black pepper or 
as the superior white pepper which is the same seed 
with the outer covering removed. Most of the 
world’s pepper trade is handled through Singapore. 
Chilli is the pod of a small plant which grows in 
Asia and tropical America. The pods may be used 
fresh or dried. Ground dried chilli is called red or 
Cayenne pepper. Vanilla is a flavouring used in 
cakes, ice-cream and other cooked foods. It is ob- 
tained from the seeds of a particular orchid, native 
to the South American forests and now produced 


QUESTIONS AND EXERCISES 


1. (a) What is meant by wet padi cultivation? 
(b) Under what circumstances is dry padi 
grown? 
(c) Contrast the features of wet and dry padi 
farming. 

2. (a) With the aid of a world map locate the major 

winter wheat areas. 
(b) Explain why the bulk of the world’s wheat 
1s winter wheat. 
(c) Name two regions in the northern hemis- 
_ phere where spring wheat is grown. 

3. With reference to any outstanding fruit growing 
area, describe the geographical background 
that has led to its large-scale cultivation. 

4. Under what environmental circumstances is each 

of the following likely to replace wheat as the 
dominant cereal: 
(a) barley (b) oats (c) sorghum 

5. Either: Describe the salient features of world 

trade in wheat, 


{ 


mainly in Mexico, Malagasy and Indonesia, 

Most spices come from the tropics but a fewa 
grown in temperate areas. The most important y 
these are mustard, the ground-up seeds of Seven 
types of mustard plant, which are grown widely) 
Europe and North America; and aniseed whichį 
a kind of liquorice-flavoured spice much Used jy 
making sweets and liqueurs. The leaves and see 
of certain other plants are collected and dried j 
temperate regions and are collectively known y 
herbs. They are used in the same Way as spices, bi 
are less piquant. 

The most important of all flavouring ingredient 
in food are of course salt, which is a mineral deriw 
from the sea, from sedimentary deposits or cheni 
cally manufactured; and sugar which is now ws 
as a sweetener all over the world (Chapter 5). Sd 
is also an important preservative. 

Spices and flavouring ingredients are not on 
used in day-to-day cooking by housewives butat 
very important as additives in the food preservi 
and canning industries. 


Or: Account for the various uses made of con 
or maize. 


6. To what extent do the following factors aff 


the world’s distribution of wheat: (a) droug 
(b) soil (c) communications. 


7. Explain any three of these: 


(a) Rice farming represents one of the least & 
nomic uses of human resources. i 

(b) The chief use of rye has traditionally beet 
the making of ‘black bread’. gil 

(c) The world’s corn (maize) is used mainly 
animal feeding. : it it 

(d) The banana is the main tropical fru 
international trade. 


8. Write short notes on any three of the followin 


(a) manioc (b) apples 
(c) citrus fruits (d) potatoes 
(e) jowar and bajra (f) dates 


(g) spices 
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1. Describe the conditions of rice cultivation in 
either China or Burma. 
2. Select two contrasting areas where wheat is 


7. What cereals are most suited for (a) human 
consumption (b) animal feeding (c) industrial 
use? Explain why such cereals are particularly 


grown (a) for export and (b) for home con- 
sumption. Give reasons for their differences in 
production. 


3. Examine the pattern of regional specialization 


in cereal cultivation in either North America 
or Asia. 


4. Give a reasoned account of the major changes 


preferred for these purposes. 


. ‘Wheat production in Europe is high-cost’. 


With reference to selected European countries, 
say to what extent this is true. 


. Discuss the relative advantages of either Cana- 


da or Argentina in the large-scale production 
of wheat for export. 


in the production and trade of any one selected 10. Either: Account for the widespread cultivation 
major cereal, since 1900. of vegetables and discuss their importance in 

5. Why are barley, oats and rye generally found dietary balance. 
in the same areas as wheat? In what ways do Or: For either tropical or sub-tropical fruits, 
these cereals supplement wheat in their areas examine the factors which influence their com- 
of production? mercial production. 

6. What type of farming is practised in the Corn 
Belt? Why is such a kind of farming popular 
with the farmers? 

H.S.C. QUESTIONS 
1. The landscapes and agricultural systems asso- 2. On the world map provided, outline the dis- 


ciated with wet rice (padi) cultivation are fun- 
damentally different from those associated with 
other forms of tropical agriculture. Discuss». 
(1972) 


tribution of wet rice cultivation. Discuss the 
ways in which methods of rice cultivation vary 
in different areas. (1974) 
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BEVERAGES 


It would be difficult to imagine modern life without 
beverages. A cup of coffee, black or white, seems 
very necessary for many people early in the morning 
before beginning work. Afternoon tea is a ‘must’, 
especially in Britain. In recent years cacao, from 
whose fruit cocoa, chocolate, and other confec- 
tionery are made has attained world-wide popu- 
larity. These three drinks are mild stimulants and 
when taken warm in cold countries or iced in hot 
Ones are very refreshing. Beer, wine and other alco- 
holic drinks have been made for thousands of years 
in all parts of the world. They differ from the other 
beverages in being strong stimulants, which, when 
taken in excess, cause intoxication. 

The leading beverages, tea, coffee and cocoa, are 
all grown exclusively in the tropical or sub-tropical 
zones, but they are consumed in all parts of the 
world. Thus they play a significant role in interna- 
tional trade. Tea is the cheapest and the most 
universally drunk; though trade in tea is smaller 
than for other beverages. Coffee is next in popu- 
larity and is by far the largest tropical commodity in 
world trade. Cacao or cocoa is less important be- 
Cause its commercial cultivation began only late in 
the last century. Its use as a beverage is subordinate 
to that as an ingredient in the manufacture of 


chocolate and confectionery. j 
The greatest per capita consumers of thea 
beverages are not the producing countries butt 
industrial nations. The British are the greatest tet 
drinkers, consuming an average of 10 Ib (4.5 k) 
per head per annum, followed by Australians, Net 
Zealanders and Canadians. India is the worl 
leading tea producer but Indians conso 
few ounces per head. However, the large popu 
makes the domestic market in India a large 0% 
The annual consumption of coffee is highest 
Sweden and the United States, about 22 1b E Ke) 
per head, followed by Belgium, though f 
which produces one-third of the world’s be 
shows an increasing trend of local coffee-drin | 
As for cocoa, it is almost exclusively an expa 
crop. The cocoa beans are shipped direct to i 
U.K. or the U.S.A. where such ve A 
as Cadbury, Rowntree (U.K.) and Van p, 
(U.S.A.) process them into cocoa powder, ishi 
olate and other confectionery. Few of the n F 
products ever return to the tropical states vet 
cacao trees are grown. Wine is the only bev a 
that is mostly consumed where it is produ 4 a 
French and Italians are the greatest produces © 
well as consumers of wine. 


TEA 
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TEA 


‘Tea’ is made from the leaves of a tropical shrub, 
of the camellia family, native to the hill-slopes of 
Monsoon Asia. Tea cultivation is believed to have 
originated in the Yangtse valley of China as early 
as the sixth century A.D. and tea has been drunk in 
China and Japan since that time. It has always been 
valued for its flavour and stimulant qualities, and 
was even used for medical purposes in the past. It 
was not until the mid-seventeenth century that tea- 
drinking was introduced into Britain and the rest of 
Europe. Tea was then an expensive luxury though 
it has now become a cheap and almost universal 
drink. Large-scale commercial cultivation in planta- 
tions ranging from 100 to 6,000 acres (40 to 2,400 
ha) in upland districts in India, Bangla Desh, 
Ceylon (Sri Lanka), and in the former British colo- 
nies of East Africa has made this possible. 

THE TEA PLANT. Tea is one of the hardiest 
tropical shrubs and is cultivated as a subsistence as 
well as a plantation crop. In its natural state, the 
tree may grow to a height of 30 to 40 ft (9 to 12 m) 
but in commercial cultivation, it is regularly pruned 
to form a bush 4 to 5 ft (1.2 to 1.5 m) high. This 
not only stimulates the growth of new leaves but 
also makes picking easier. 


There are two major varieties of tea: the Assam 
species, typical of India and Ceylon, which is taller 
with larger leaves and is therefore best suited for 
large-scale commercial cultivation. The Chinese 
species is shorter and bears smaller leaves, but if 
left unpruned will also grow into a sizeable tree. 
In many Asian tea gardens, a cross between the two 
main types, combining the best qualities of each, is 
grown. 

The average tea leaf is about 24 in (6.3 cm) long, 
and is light or dark green. The leaves contain tiny 
oil cells which give tea its peculiar flavour. A stimu- 
lating substance called theine or tannic acid is also 
found in the leaves. The fermentation of tea re- 
moves part of the tannic acid but preserves its 
strong flavour. 

TEA CULTIVATION. Tea can be cultivated in a 
wide range of physical and climatic conditions, but 
it grows best in the monsoon lands of the tropics 
and the sub-tropics. Cultivation in the tiny tea 
gardens of China and the large tea estates of India 
is basically similar. The land, preferably on hill- 
slopes, is first cleared. Tea seedlings or cuttings are 
raised in a nursery and when the plants reach a 
height of 8 in (20.3 cm) they are transplanted into 


5.A A tea estate in Ceylon. Large tea plantations are centred on their own factories where the tea can be quickly 


processed and graded ready for export. Pau/ Popper Ltd. 
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the fields. They are usually planted in straight rows 
5 ft (1.5 m) apart. Weeding and manuring are 
carried out at regular intervals, Frequent pruning 
encourages the rapid production of fresh leaves and 
shoots. 

The first picking is done at the end of the second 
year, but full bearing is only reached in the fifth 
year. The tea shrub. continues to be productive for 
about fifty years, after which restocking is necessary. 

Tea-picking is a skilful job, requiring patience 
and judgement. It is usually done by women who 
are better pickers and can be employed relatively 
cheaply. Two tender leaves and a bud or shoot are 
usually plucked from each stem. In China there are 
only three pickings in a year. The first ‘flush’ or the 
choicest picking is in early April. This tea is so high- 
ly prized by the Chinese for its tenderness and 
strong flavour that it is entirely consumed at home. 
The second picking is in the middle of May, and 
the last picking is at the end of July. The last two 
pickings have coarser leaves of a lower quality and 
are available for export, usually to Europe and 
North America. The worst tea goes by the overland 
route to Tibet in the form of compressed brick tea. 
Tea picking in Japan is similar to that of China, 
except that it is done more scientifically and with 
greater care. Three pickings a year are normal, but 
in the south, where the growing season is longer 
(about eight months), four pickings are possible. 
In Taiwan where the growing season continues all 

the year round, picking is done nearly twice as often 
as in Japan. 

In India and Ceylon, picking is much more fre- 
quent. At lower elevations tea is picked every ten 
days during the growing season and at higher al- 
titudes, every fifteen days. Picking goes on all the 
time during the rainy south-west monsoon season 
from early April to mid-November, On average 
there are between sixteen and twenty pickings a 
year. The best quality high-crown tea is grown at 
altitudes of more than 4,000 ft (1,220 m) and is 
Picked as often as that at lower altitudes, but the 
highest grades are picked in the months of least rain 
1.e. at the beginning of the year, during the north- 
east monsoon. 

TEA PROCESSING. The quality of the finished 
tea depends to a great extent on its method of 
Processing and the amount of blending. Generally 
speaking, only two main kinds of tea enter interna- 
tional trade: the more popular Black Tea from 
India and Ceylon, which is taken with milk and 
Sugar and is used mostly in Europe and America, 
and the China or ‘Green Tea’, widely consumed in 
the Far East. In Processing Black Tea, the gathered 
leaves are first withered or dried in the sun for a day 


or two to extract any moisture. They are then tg 
mechanically between steel rollers to break up, 
fibres. The leaves are dried again or baked Jiohj, 
over charcoal fires, until they become redii 
brown in colour. The leaves are then allowed t 
ferment and this reduces the amount of tannic agj 
in the tea by half, but does not impair its flavon, 
Further fermentation is checked by roasting anj 
drying the leaves over a fire until they are blackiy 
colour. Sieving eliminates the stems and any othe 
unwanted particles. The finished product is grade! 
and packed in chests for shipment to Countries suh 
asthe U.K. and the U.S.A. At the importing pori, 
e.g. London and New York, expert blenders an 
tea-tasters further blend the various grades of te 
to make many proprietary brands, 

There is a considerable weight loss in Black Ta 
processing and this, as well as the abundant suppl 
of labour in the Asian countries where it is grown, 
means that the tea is processed on the estates befor 
being exported. 

In the preparation of Green Tea or sencha, th 
picked leaves are heated immediately by roastiny 
them over hot iron pans and later rolled. There 
no fermentation process and the leaves remai 
green even when they are dried, graded and packel 
Green teas are highly flavoured and are strongt 
stimulants because of their higher tannin or tani 
acid content. They are usually taken without mik 
or sugar after brewing with boiling water. 

The inferior and coarser leaves, stems and tt 
dust are compressed into rectangular blocks 
brick tea. This was traditionally exported to tht 
U.S.S.R. and Tibet by the Chinese, but the 
in brick tea has declined sharply. From the t 
gardens of north-west Taiwan, a high grade He 
fermented Oolong Tea is produced. Much oft 
shipped to the United States. 

Several other kinds of leaves from local bus 
and trees are also brewed and drunk as tea. i 
best known of these is yerba maté or Paraguay af 
which is nowadays of some commercial significan 
The leaves are gathered from wild bushes in ra 
guay and Brazil and then smoked over a fire is) 
they become powdery. Yerba maté is now i 
cultivated on estates. It is a popular beverag? i 
Paraguay, Uruguay, Argentina and atts | 
southern Brazil. 


World production and 


trade in tea 


cet, 

China was for centuries the greatest prom 
consumer, and trader in tea. Even as late to tt 
1840s China was the sole exporter of tea 0° 


European market. Since the introduction of large- 
scale black tea cultivation, the world’s tea trade has 
been revolutionized. With large and efficient 
British-owned and supervised tea estates, India, 
Pakistan and Ceylon became major tea-exporting 
countries. With the help of more economic. and 
scientific methods of tea cultivation, processing and 
blending, more tea was produced at cheaper prices 
‘and the habit of tea drinking spread. Since the 
nineteenth century, English speaking peoples (ex- 
cept in North America) have been the greatest tea 
consumers. The British control the international 
tea trade and all grades of black and green tea arrive 
daily at the London docks. Many of the large 
British tea companies, which have been in business 
for generations, especially in Mincing Lane in 
London, blend and market tea as well as own tea 
estates in various parts of the Commonwealth. 
More than half the world’s tea trade goes through 
London, where much is blended, packed and re-ex- 
ported. 

The annual world production of tea amounts to 
about 1,189,000 tons (1967), and about three- 
quarters of this comes from producers in Monsoon 
Asia. India accounts for 35 per cent of the total, 
Ceylon about 20 per cent, China an estimated 13 
per cent and Indonesia and Japan 7 per cent each. 
The rest of the world production comes from 
Bangla Desh, Malaysia and other Asian countries as 
well as the U.S.S.R. (about 5 per cent) and the East 
African countries, especially Kenya and Malawi 
(Figs. 5.1 and 5.2). 

In India, tea is grown in three main areas: Assam, 
in the Assam and Khasi Hills at altitudes of around 
3,500 ft (1,070 m), and in the Brahmaputra and 
Surma Valleys; Darjeeling, in the Himalayan foot- 
hills where tea gardens are over 4,500 ft. (1,370 m) 
above sea level; and Kerala, in the Nilgiri Hills and 
the upper slopes of the Western Ghats. Generally 
speaking the best tea comes from the Darjeeling 
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area but the greatest yields come from Assam. Here 
the estates are huge, covering thousands of acres. 
Each estate is an almost self-contained community 
with staff quarters, labour lines, schools, factory 
sites, shops and temples. The factories are equipped 
with up-to-date machinery for processing and grad- 
ing the tea. Most of the exports go by rail to Cal- 
cutta for shipment to London, Rotterdam, Mar- 
seilles or New York. Production in the Nilgiri Hills 
of southern India is less important but of high 
quality. India produced about 416,000 tons of tea 
in 1967. By value, tea accounts for about a fifth of 
all India’s exports and as much as two-thirds of the 
annual output enters international trade, though 
consumption within India is gradually increasing. 

Ceylon is the second greatest tea producer. Com- 
mercial tea cultivation was introduced only in the 
1870s after blights had destroyed almost all the 
coffee trees in the Central Highlands. In 1887, there 
were only 2,700 acres (1,080 ha) of land under tea. 
This rose rapidly to about 330,000 acres ( 132,000 
ha) in 1900, and to almost twice that amount today. 
Part of this area is under smallholdings rather than 
plantations. Annual tea exports increased from 440 
tons in 1883 to 66,970 tons in 1900 and to about 
220,700 tons today, a third of which is shipped 
direct to London. 

The cool but humid highlands of central Ceylon 
(between 2,000 and 7,000 ft: 610—2,130 m) pro- 
vide ideal geographical conditions for successful tea 
growing and the tea is therefore of high quality. Tea 
is picked every fortnight throughout the year, and 
yields (about 1,000 Ib per acre: 1,115 kg/ha) are 
among the highest in the world. Tea is the greatest 
money-earning crop of Ceylon, earning four times 
as much as rubber, the next major export. 

In terms of acreage and production, China is 
still very important but her exports are much small- 
er than those of India and Ceylon. Tea is grown 
mainly in highland areas, especially in the Yangtse 


5.1 Major tea producers by percentage of world total. F.A.O. Production Yearbook 
N.B. East Africa in this graph includes : Kenya, Malawi, Mozambique and Uganda. 
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Yerba Maté 


Paraguay 


Pe 


Valley and the Szechwan Basin. Tea gardens in the 
hill country of China are extremely small, often 
only a fraction of an acre, Tea is raised mainly for 
the home market and, as green tea is produced, less 
processing has to be done. Much of the prepara- 
tion, including drying and curing is still a domestic 
occupation. Since tea in China is only picked three 
times a year, in April, May, and July, the annual 
output is low compared with that of black tea 
producers and amounts to an estimated 160,000 
tons per annum. 


Tea culture in Japan is similar to that in China . 


except that it is much more Scientifically managed. 
Tea bushes are regularly pruned, the tea-gardens 
are regularly weeded and fertilized. Scarcity of low- 
lands for food-crop cultivation, as in China, has 
driven the tea-gardens up to the less productive hill 
slopes, which are usually terraced. The greatest 
Concentration is on the eastern slopes of the Japan- 
ese Alps in southern Honshu, especially in Shizuoka 
Prefecture, which accounts for half of Japan’s tea 
Output. Tea gardens are small, not more than an 
acre (.4 ha) in extent and yield mostly green tea. 
Tea for home consumption is still prepared by hand 
in the traditional way. Since the Second World War 
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East Africa 
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__ tea-growing regions 


5.2 World distribution of tea production. 


the Japanese have started to produce bs 
Increasing quantities are being exported ie 
United States from Yokohama and Kobe to a 
Francisco or via the Panama Canal to New Y 

and Chicago. a 

In Šadgimia tea is grown mainly on the slopes! | 
the volcanic mountains of western Java. It is ni . 
in both plantations and smallholdings at ant 
of 1,500 to 5,000 ft (460 to 1,520 m). About 
tons are produced annually and black tea s i 
ed to the Netherlands. Tea estates have recl 
been established in Sumatra, in the nor ae 
lands, though a significant contribution sti i 
from smallholders. 

Bangla Desh accounts for about 3 per oii 
world tea production. The tea estates are a ; 
British investors though local participa Í 
greatly increased since independence. The a 
the black tea is exported through Chittagong, osti 
is linked by rail to the Surma Valley where mor 
the tea estates are located. : 

From Taiwan comes the famous, highly 
ed Oolong Tea. It originally came from in sehol 
bushes grown in family backyards for hoai j 
consumption. When the island was cede 
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Japanese in 1895, greater attention was given to the 
promotion of commercial cultivation. By 1945, tea 
was well-established as a plantation crop and a 
notable export. Its greatest concentration is on the 
terraced slopes of the north-west hill country around 
Taihoku. The bulk of the annual crop of 21,000 tons 
is shipped to the U.S.A. and the U.K. 

Commercial tea cultivation in West Malaysia 
began in 1893 and now there are about 20,000 acres 
(8,000 ha) under tea, mostly in the Cameron High- 
lands at 3,000 to 4,000 ft (910 to 1,220 m) above 
sea level, where temperatures are about 68°F. (20° 
C.) all the year round and rainfall is 105 in (2,670 
mm). The average yield is quite high but the quality 
of the black tea is not very good. Picking is done 


by immigrant Tamil women from southern India 
and Ceylon. Malaysia’s annual tea output is only 
3,100 tons, most of which is exported. 

Outside Monsoon Asia, African countries pro- 
duce most tea. Kenya (production 22,700 tons in 
1967), Malawi, Mozambique and Uganda are the 
chief African producers. In Kenya tea is grown on 
the Highlands, especially around Nairobi, at an 
altitude of about 4,000 ft (1,220 m) and much of it 
is of high quality. Here, as in Uganda, Malawi and 
Tanzania, estates were originally started by the 
British but much tea is now produced by local small- 
holders and co-operatives. Tea from East Africa is 
becoming increasingly important in world trade. 
Much is bought by Britain. 


COFFEE 


Coffee is the second most widely drunk of the 
non-alcoholic beverages but in terms of weight is 
the most abundantly produced. It is a leading 
tropical commodity in international trade and is the 
chief export crop of many of the Latin American 
and Caribbean countries. Coffee is more expensive 
than tea and, moreover, it yields less beverage than 
tea when actually drunk. Thus four times as much 
coffee as green tea is required to flavour the same 
quantity of water. This economic factor keeps coffee 
second in popularity after tea but the habit of coffee- 
drinking is rapidly penetrating into the ‘tea-strong- 
holds’ of Britain, Asia, and Australasia. 

The coffee tree is a native of the highlands of 
southern Ethiopia and the name coffee is derived 
from that of the highland district of Kaffa where it 
was found. From Ethiopia, it was taken across the 
Red Sea to Arabia. The value of coffee as a stimu- 
lant is said to have been discovered by an Arabian 
priest who noticed that goats which had eaten coffee 
berries always had restless nights. He tested his 
ideas by mixing a drink with a powder made from 
roasted and ground coffee beans which he gave to 
his subordinates to keep them awake during prayers. 
He found this was effective because of the caffeine 
which coffee contains. The practice of coffee drink- 
ing soon spread to other parts of the Middle East 
and was subsequently introduced into Europe. 
During the late seventeenth and eighteenth cen- 
turies, many coffee-houses were already established 
in London, but coffee was still a luxury. It was in 
such demand that the Dutch recommended its 
commercial cultivation in the Dutch East Indies in 
the eighteenth century. From here its cultivation 


spread to many parts of the tropics, wherever the 
physical and climatic conditions were suitable. 

It is interesting to note that leadership in coffee 
production has changed hands several times. The 
Arabian peninsula, the home of the aromatic Mocha 
coffee, at first had a monopoly of its production. It 
was thenintroduced in Jamaica and other West In- 
dian islands, and the highly priced Blue Mountain 
coffee became world-renowned. Dutch efforts in pro- 
moting coffee as an export crop of the Dutch East 
Indies (Indonesia) brought about the emergence of 
the highly flavoured Java coffee, which was especial- 
ly prized for blending with other inferior coffees. 
Ceylon, under British colonial rule, also took to 
coffee cultivation in its cool Central Highlands. It 
was very successful until the coffee blights of 1878 
took a heavy toll of the coffee trees, and ended 
coffee-growing in Ceylon. Brazil then rose to pro- 
minence and filled the vacuum left by Ceylon in the 
world’s coffee trade. There was abundant land in 
Brazil, with near-optimum conditions for coffee 
cultivation. Planting of the new crop increased so 
rapidly that by the end of the nineteenth century 
Brazil was supplying 80 per cent of the world’s 
coffee requirements. Today, it still accounts for 33 
per cent of the world’s total coffee production. 
THE COFFEE PLANT. The coffee tree may 
grow to a height of 30 ft (9m), but in commercial 
cultivation it is usually pruned to a height of 5 to 
8 ft (1.5 to 2.5 m). It bears pulpy berries which are 
dark red in colour when ripe and about the size of 
cherries. Each berry contains two seeds or beans 
which are dried, roasted and ground into coffee 
powder. 
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The flavour and quality of coffee depend on many 
factors such as soil and climate but the greatest 
deciding factor is the species of the trees from which 
the coffee is obtained. There are some forty differ- 
ent species but three major types are commercially 
cultivated. 

1. Arabica. This type of coffee is the most im- 
portant in world trade. It is the finest coffee for 
flavour and originated from the Mocha coffee native 
to the Arabian peninsula. Arabica is the type 
grown in the major producing countries, including 
Brazil, where as many as twenty-five sub-types 
(usually grouped as Brazils) have been developed. 
It is the least hardy of the major coffee species and 
thus, of the newer African producers, only the East 
African countries can grow arabica. 

2. Robusta. This is a West African variety which 
is hardy but yields poorer quality coffee. It can 
survive even in arid conditions and is disease-re- 
sistant. 

3. Liberica. This too is a hardy and disease-re- 
sistant species, indigenous to Liberia and suited to 
lowland rather than upland conditions. It gives 
heavy yields of moderate-quality coffee. Both 
robusta and liberica are widely grown in Africa, 
mostly by smallholders. These hardy varieties were 
once of little importance in world trade but are 
particularly suitable for making ‘instant’ coffee and 
are thus gaining greater importance, 
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OFFEE CULTIVATION. Coffee is pro 


from seeds or cuttings in a nursery and, after, 
six months, it is transplanted to the field, P| 
Positioned 10 ft(3 m) apart and grow rapidly, 
are pruned annually to ease picking and to eng 
heavy bearing of coffee berries. The tree is keptu 
height of 5 to 8 ft (1.5 to 2.5 m). Harvesting 
begin in the third year after planting but m 
usually in the fourth or fifth year. Full bearing 


re 


ached by the eighth year and the tree 008 ) 


yielding coffee for about thirty years. An 

tree yields between 3 and 5 Ib (1.4 and 2.3 kpi 
coffee berries a year. The yield of coffee trees) 
however, very varied from year to year for afte) 
heavy crop the tree needs one or two years tot 
cover and thus produces smaller crops, Frost m 
kill trees and reduce yields drastically but badyea 
are usually followed by years of very high prodi 


tion. The variability in yield is one of the mi 


difficulties of coffee producers as it contributes! 
over-production problems. When the yield fil 
below | Ib (0.5 kg), due to soil exhaustiont 
deterioration of the trees, production is no log 
economical and fresh ground is sought and m 
trees planted. 


Coffee picking is done by hand by removing 


ripe berries from the stalk. Indiscriminate pil 
of both ripe and unripe berries results in@ 
beans of inferior quality which fetch low pitt 


work for people of all ages. Pau/ Popper Ltd. ~ 


COFFEE 


COFFEE PROCESSING. After picking, the 
coffee berries go through a number of mechanical 
processes before they can be marketed. First the 
berries are passed through a machine which re- 
moves the outer covering or pulp. The beans are 
then fermented for a while before being cured by 
drying in the sun for a week. The drying-ground is 
usually a cement floor blackened to absorb as much 
heat as possible. Fair weather is vital during this 
period, for the stripped beans are very sensitive to 
dampness. In very wet years, the beans have been 
known to sprout before they could even be properly 
dried. After curing, machines peel off two layers of 
inner husks before the beans are winnowed and 
graded. They are sorted according to size and quali- 
ty and then packed in sacks of 132 Ib (60 kg) for 
export to distant countries. In the importing coun- 
try the beans have to be roasted at temperatures of 
about 210°F. (99°C.) and then ground into coffee 
powder which is used to make the beverage. 


World production and 
trade in coffee 


1. BRAZIL. Brazil, where large-scale coffee culti- 
vation began only in the 1870s, once accounted for 
over 80 per cent of world production. Today, des- 
pite the increasing participation of many countries 
in tropical America, Africa and Asia in the world’s 
coffee trade, Brazil is still the leader in coffee pro- 
duction, supplying a third of the world’s coffee re- 
quirements (Fig. 5.3). São Paulo is the centre of the 
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coffee trade and its outport, Santos, handles more 
coffee exports than any other port. What factors 
made the phenomenal rise of the Brazilian coffee 
industry possible and will Brazil be able to maintain 
its leadership under modern conditions? 
(a) Land. In the early days of coffee-growing in 
Brazil vast areas of the interior remained under 
virgin forest. These could be quickly and cheaply 
cleared and prepared for coffee cultivation. When 
soil fertility in one area was exhausted, new areas 
were cleared; this wasteful practice was cheaper in 
the short term because profits were not reduced by 
the cost of fertilizing and rehabilitating the land. 
The land around Sao Paulo and extending 250- 
350 miles (400-560 km) inland was ideal for coffee- 
growing (Fig. 5.4). Conditions were better here than 
in most other parts of Brazil. The rolling plateau 
between 1,000 and 3,000 ft (305 and 915 m) in 
altitude is well-drained and sufficiently flat for the 
construction of roads, railways, fazendas, drying 
grounds and for the use of machinery. 
(b) Climate. South-eastern Brazil has a warm, 
humid climate. The moderate temperatures of 57°- 
78°F. (14°-26°C.) in the uplands mean that shade 
is not absolutely essential and also discourage the 
spread of diseases. There is adequate rainfall of 
around 60 in (1,525 mm) a year, and severe 
droughts are rare, though there is a long dry season. 
The prevailing south-east trade winds from the 
South Atlantic Ocean blow on-shore. Near the 
Brazilian coast, they pass over the warm Brazilian 
Current and this gives rise to heavy mists which are 
beneficial to the coffee plants. 


5.3 Major coffee producers by percentage of world total. F.A.O. Production Yearbook 
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West Africa 


Colombia 


Abyssinia 


East Africa 


coffee-growing regions 


brands. Colombia produces 60 per cent of the 
world’s mild coffee and is very dependent upon the 
export earnings of the crop which account for 80 
per cent of its revenue. Most of the exports go to 
the U.S.A. Monoculture of coffee in some areas is 
now being replaced by diversification into a num- 
ber of basic food crops. 

In other South American states coffee is grown 
both for export and for local consumption. It is 
usually cultivated on uplands in the same way as in 
Colombia. Ecuador, Venezuela and Peru are the 
chief producers. 

In Central America coffee is the chief crop. The 
physical and climatic conditions, especially in the 
highlands with their rich volcanic soils, are well- 
suited to coffee cultivation. Annual rainfall is be- 
tween 40 and 120 in (1,016 and 3,050 mm) and there 
are alternate hot, rainy and cool, dry seasons as in 
Brazil. The coffee trees are regularly pruned and the 
soils carefully tilled and manured and the coffee 
beans are of fairly high quality. Amongst the 
Central American States, Mexico, El Salvador and 
Guatemala are the most important. 

Most of the West Indian islands produce some 
Coffee, e.g. the Blue Mountain coffee of Jamaica, 
and conditions of moisture, temperature, soil, 
labour and market are generally good. 

. AFRICAN AND ASIAN PRODUCERS, 


5.5 World distribution of coffee production. 


Many countries in Africa and Asia produced 
siderable quantities of coffee but the Old va 
a whole still only accounts for just over a thin 
the world total. | 
In some countries where coffee-growing has 
long-established, the quality of the coffee be | 
that of ‘Brazils’. Old World coffee strains a 
Java (grown in east Java and northern va 
Indonesia) and Mocha (grown chiefly in a 
are highly priced and in great demand. a 
newer producers such as Kenya (aros 
Uganda (on the uplands above the Rift V a 
and Angola also produce high quality ar 
fees, either on smallholdings or on estates. 1 
also grows coffee, chiefly on the eastern of 
slopes of the Western Ghats. i 
Since the war there has been a tremendOt 
crease in production from West ee ‘hl 
especially those which were formerly fie i 
Belgian colonies. In these states the co di 
duced on locally-owned smallholdings aní 
robusta or liberica varieties which are east ft) 
low in price and in great demand for the i i 
of ‘instant’ coffees. Ivory Coast, Zaire 4 cout 
roon, are the chief producers. Many AS mi 
such as Malaysia, North and South pie forh 
produce small quantities of coffee mostly 
consumption. 
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SPECIAL TOPIC 5 
Geographical requirements for tea cultivation 


1. CLIMATE. A temperature of over 70°F. 
(21°C.) during the growing season of not less 
than eight months is ideal. Warm summers and 
frequent rains promote rapid leaf reproduction 
and increase the number of annual pickings. Dur- 
ing the cool season, e.g. in China and Japan, 
the tea bushes lie dormant and there is no pick- 
ing but where growth is not restricted by a dis- 
tinct season, as in Ceylon, picking can be carried 
out all the year round. In India and Bangla 
Desh the highest yields are obtained from June 
to September (south-west monsoon season) when 
the weather is hot and rainy, but the best quality 
tea is derived from the earlier and later pickings 
when the climate is cooler and drier. 

Although the tea plant is very hardy and can 
tolerate temperatures of a few degrees below 
freezing-point, the leaves can be injured by se- 
vere winter frosts. Tea is thus little grown in 
northern China or northern Honshu, Japan, be- 
cause of the possibility of frost. Severe cold spells 
not only check growth but reduce yields and 
damage plants. Tea does best where the annual 
precipitation is between 50 and 250 in (1,270 and 
6,350 mm) and there is no prolonged dry season. 
2. HIGHLAND CONDITIONS. Almost all 
the commercially-managed tea plantations are 
located in the highlands and on hill slopes where 
the natural drainage is good. Tea cannot tolerate 
stagnant water and waterlogged lowlands are 
thus least suited to tea cultivation. Almost all 
the Black Tea that enters international trade 
comes from highland districts. Different grades 
of tea are obtained at varying altitudes, e.g. the 
low grade ‘Low Crown Tea’ from tea grown be- 
low 2,000 ft (610 m); the intermediate grade 
‘Medium Crown Tea’ from altitudes of 2,000- 


4,000 ft (610-1,220 m), while the best quality 
‘High Crown Tea’ comes from estates located 
at 4,000 ft (1,220 m) and above. 

3. SOILS. Soils for tea cultivation should be 
reasonably deep and friable to facilitate root 
penetration. In general the most suitable soils 
are slightly acidic and without calcium. The pres- 
ence of iron in the sub-soil is desirable. Volcanic 
ash which is very porous, well-aerated and well- 
drained is also excellent. Tea shrubs make heavy 
demands on nitrogenous compounds. Regular 
manuring with nitrates and other fertilizers is es- 
sential in estates if a high degree of soil fertility 
is to be maintained. On the sloping land which 
is most suitable for tea, soil erosion is often a 
problem. This is combated by planting tea 
bushes in lines along the contours. Larger trees 
which are planted to provide shade also help to 
bind the soil. 

4, SHADE. Tea shrubs grow better when 
shielded from strong sunlight or violent winds. 
It is therefore usual in plantations to plant 
some large trees in between the shrubs to give 
shade not only to the tea plants but also to the 
pickers. 

5. LABOUR. Tea cultivation and processing 
are labour-intensive. The work of field-prepara- 
tion, weeding, manuring, pruning and picking 
goes on all the year round on tea estates. Female 
labour is preferred for tea picking because it is 
a tedious job, requiring both skill and patience. 
Picking is done entirely by hand, and pickers are 
paid by piece rate, i.e. by the amount of tea 
picked during the day. Workers are also required 
in the tea processing plants where the leaves 
are dried, rolled, fermented, sifted, graded and 
packed. 


Geographical requirements for coffee cultivation 


1. TEMPERATURE. Coffee does well in hot 
climates and has been known to survive in day 
temperatures of over 90°F. (32°C.) in the Arabian 
peninsula. However, coffee is usually grown in 
highland conditions where mean monthly temper- 
atures range from 57°F. to 78°F. (14°C. to 26°C.) 
Growth is most rapid during the hot rainy sea- 
son, and during the cool, dry season the berries 
ripen and are ready for picking. Bright sunlight 


and warm weather are necessary for the harvest- 
ing and preparation of the berries for export. 
Mean monthly temperatures should not drop 
below 52°F. (11°C.) for the coldest month, and 
although coffee plants are able to endure 
occasional mild frosts, cultivation is almost 
entirely restricted to tropical areas. 

2. RAINFALL. Like tea, coffee needs abun- 
dant moisture (between 40 and 80 in or 1,016 
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and 2,030 mm of annual rainfall) but will not 
tolerate stagnant water. Well-drained hill-slopes 
which receive orographic rainfall are thus best 
for coffee growing. Rainfall should be well- 
distributed and monsoon climates are generally 
too seasonal, but a dry period for harvesting and 
drying the beans is ideal. In Yemen and parts 
of Ethiopia, where annual precipitation is less 
than 20 in (510 mm), coffee still grows well. 
This is attributed to the thick sea mist, especially 
in Yemen, which rises every morning and enve- 
lopes the hills, protecting the coffee from the ex- 
cessive heat of the sun and providing additional 
moisture. 

3. SHADE. Coffee should be sheltered from 
direct sunlight, especially when the trees are 
young. In plantations, the coffee bushes are gen- 
erally planted under the shade of taller and 
hardier plants such as bananas. Tall leguminous 
plants are used in Brazil and not only provide 
shade but also enrich the soil with nitrogen. 
4. UPLAND CONDITIONS. The best quality 
coffee usually comes from plantations at high 
elevations and slopes between 2,000 ft and 6,000 
ft (610 and 1,830 m) are preferred. Upland 
regions, especially hill-slopes are not only well- 


Geographical requirements for cocoa cultivation 


1. CLIMATE. The equatorial environment 
with high temperatures and heavy well-distrib- 
uted rainfall is best. An annual rainfall of 80 to 
140 in (2,030 to 3,555 mm)is ideal but cocoa will 
grow in areas with 50 in (1,270 m) of rain and 
can tolerate a short dry season. It is sensitive to 
prolonged droughts, however, and will not grow 
well in regions with low relative humidity. Its 
large-scale cultivation is thus restricted to areas 
between 15° north and south of the equator. 

2. SHADE. Though cocoa requires much heat, 
it shuns direct sunlight. Some protection is nec- 
essary, especially when the trees are young. In 
cocoa plantations and smallholdings, tall banana 
plants or other shady trees are usually grown be- 
tween the trees for this purpose. 

3. ABSENCE OF STRONG WINDS. Cocoa 
pods hang precariously on the trunk and the 
larger branches. Strong winds may blow off un- 
Tipe pods which will be wasted as they are use- 
less in their immature State. Cocoa cultivation is 
therefore more difficult in areas where violent 
winds are common. However, where other cli- 
matic and soil conditions are suitable, cocoa is 
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drained but also cooler, and slopes which h 
the sea also benefit from mists and sea breezy 
Slopes exposed to high winds are Not, howe 
suitable for coffee growing. Further from th 
equator coffee can be grown at lower altitude, 
Most of Brazil's coffee is grown at about 2,500 
(760 m). i 
5. SOILS. Coffee makes great demands onsi 
nutrients, and yields decline sharply as soona 
the soil becomes exhausted. Virgin soils, newly 
cleared of forests, thus give the best yields by. 
cause of the thick layer of undisturbed hum 
Well-drained volcanic soils like the terra roxa 
Brazil which contain much potash as well as or 
ganic material are the best. 

6. LABOUR. Coffee has to be hand-picked 
no machine has so far been developed to do th 
job. During the harvesting season, therefore, 4 
large labour force is required. Care must i 
taken to pick only the ripe berries and to sof 
out the beans from the leaves and twigs, Thet 
is much work to be done on plantationsall round 
the year such as field-preparation, transplanting 
cultivating, pruning, weeding and manuring, bi 
harvesting and processing require most labour. 


i 


I 
still grown. Hurricanes sometimes do great 5 
age to the cacao trees in the West Indies at 
Central America. The hot, dry, Harmattan Wit 
which blows from the Sahara lowers pe 
and promotes evaporation. It is thus a threatld 
cocoa crops in West Africa. ai 
4. LOWLAND LOCATION. Cocoa will n 
grow where mean annual temperatures ae 
than 73°F, (23°C.). An increase in altitude lowe | 
average temperatures and it is therefore on™ 
plains or the lower foothills of West Africa ait 
tropical America that most cocoa is grown aai 
5.8). In regions where roads and railways are | 
poorly developed a coastal location is an & a 
advantage in disposing of the cocoa beans by sth 
cocoa is almost wholely an export comm | 
5. SOIL. Cocoa can be grown ona e E P 
of soils providing they are fairly deep ant in 
drained. Loamy soils rich in iron and po 
are ideal but light clays are also suitab i 
heaviest crops come from cocoa grown “a 
cleared virgin equatorial forest soils Wit ht | 
humus content but manuring in long-esta0™ 
groves enhances the yields. 


GEOGRAPHICAL REQUIREMENTS FOR SUGAR CANE CULTIVATION 


6. LABOUR. Cocoa cultivation and processing 
are labour-intensive. The cacao tree bears fruit 
all the year round but beans are usually harvested 
during the drier season, i.e. from September to 
February in West Africa, or April to December 
in Brazil. Cutting down the pods and splitting 
them, fermenting, drying and sacking the beans 
all require much manual labour. In West Africa 
almost all the cocoa is grown by smallholders 


but additional labourers are required at harvest 
time and these migrate from other districts. In 
South America, seasonal labourers are hired to 
harvest the crop and only a small number of 
workers remain on the estates during the rest of 
the year. So far, no machinery has been success- 
fully devised to harvest the pods or aid in the 
preparation of the cocoa beans for export. 


Geographical requirements for viticulture 


1. TEMPERATURE. For the grapes to ripen 
and the juice to be concentrated, a mean summer 
temperature of about 65°F. (18°C.) is essential. 
Some hardier varieties prefer an even higher 
temperature of between 70°F. and 75°F. (21°C. 
and 24°C.), but prolonged droughts are harmful 
to the vines, because of excessive evaporation 
and the lack of ground moisture. 

Grapes need a growing season of not less than 
170 days, and cannot be grown where there is a 
distinct cold season. The northern limit of viti- 
culture in Europe is marked by the latitude of 
50°N., beyond which the climate becomes too 
cold. Cultivation does not extend eastwards into 
continental Europe where the September iso- 
therm falls below 60°F. (16°C.). In North Amer- 
ica vines are seldom grown beyond 38°N. in 
California and 42°N. in the Ontario Peninsula, 
where the Great Lakes moderate the local cli- 
mate. In the southern hemisphere no grapes are 
grown beyond the 40°S. parallel of latitude. 

_ Vines like plenty of sunshine, and near the lim- 
its of their cultivation they are grown on south- 
facing slopes (north-facing in the southern hemis- 
phere) so that they receive the maximum possible 
sunlight. The sunny slopes also warm up more 
quickly after the winter and thus have a longer 
growing season. 

2. RAINFALL. Vines like a moderate rainfall 
of about 30 or 40 in (760 or 1,016 mm), falling 
chiefly in the winter months. The Mediterranean 
climate with its sunny summers and warm, wet 
Winters is thus ideal for viticulture. Too much 
moisture is detrimental to the vines and may en- 
Courage the spread of disease. A bright sunny 


summer also facilitates the gathering of the 
grapes, which takes several weeks. Excessive 
summer rain in the monsoon lands of China, 
Japan and India or Pakistan excludes the cultiva- 
tion of vines, even though temperature condi- 
tions would be suitable. 

3. SOIL. The vine does not require rich soils. 
Fairly deep, well-drained soils are ideal. The 
vines have long roots that penetrate deep and 
wide into the ground in search of water. They 
can thus survive in many parts of the semi-arid 
Mediterranean lands. Calcareous soils, such as 
those on the chalk or limestone uplands of 
France and Germany, produce some of the best- 
known wines in the world. 

4. SLOPES. Slopes are preferred for viticul- 
ture because of their good drainage, and in Eu- 
rope even very steep slopes are terraced and culti- 
vated if soil and temperature conditions are 
suitable. 

5. LABOUR. Vine cultivation, pruning, man- 
uring, spraying with protective chemicals, pick- 
ing and restocking all require much manual lab- 
our. Much personal attention is needed in the 
care of a garden crop like the vine, especially in 
hand-picking the bunches of grapes from the 
stem at harvest time. Furthermore great skill is 
required in the preparation of the wine. Thus a 
numerous, skilled and patient labour force is 
required. Fortunately viticulture is a traditional 
occupation of the Mediterranean countries 
where there is a dense population and the long 
history of cultivation makes the people skilled 
in the work. 


Geographical 
requirements for sugar cane cultivation 


1. TEMPERATURE. Sugar cane requires a 
hot climate with temperatures between 70° and 
80°F. (21° and 27°C.) throughout the year. A 


dry, sunny season near harvest time is a great 
advantage as it promotes sugar accumulation. 
2. RAINFALL. Sugar requires abundant rain- 
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fall of at least 50 in (1,270 mm) if it is grown 
without irrigation. It can however be successfi ully 
grown with irrigation in areas receiving only a 
moderate rainfall. Too much rain tends to dilute 
the sugar and leads to poor yields. 

3. SOILS. Sugar cane needs deep fertile soils 
which are water-retentive. However, soils must 
be well-drained and damp areas with stagnant 
water are avoided. Soils must be kept fertile with 
the use of fertilizers to ensure continued high 
yields. Cane sugar is usually grown on flat or 


1, TEMPERATURE. Sugar beet needs sum- 
mer temperatures of between 60° and 73°F. (16° 
and 23°C.) for about three months, but cooler 
temperatures are adequate during the rest of the 
growing period. A growing season of at least 
five or six months is necessary for the roots to 
mature, Abundant sunshine during growth will 
Promote sugar formation, but a cool autumn is 
an advantage as the sugar content is then re- 
tained in the root and higher yields are obtained. 
2. RAINFALL. Well-distributed, moderate 
rainfall of about 25 in (635 mm) is needed but 
the crop can be grown in drier areas with the use 
of irrigation. As with sugar cane, excessive rain- 
fall reduces yields. A dry period before harvest- 
ing often improves the sugar content. 

3. SOILS. Deep, well-drained and fertile soils 
are required for sugar beet. Like sugar cane it 
requires substantial amounts of plant nutrients 


COCOA 


Cocoa from which both drinks and chocolate are 
made is obtained from the beans or seeds of the 
tropical tree whose botanical name is Theobroma 
cacao. It should not be confused with coca, a South 
American shrub whose leaves, chewed by the An- 
dean Indians to withstand hunger and fatigue, con- 
tain the stimulant cocaine, Nor is it in any way rela- 
ted to the coconut, a tropical palm tree. In terms of 
world output and commercial value, cocoa is the 
least Significant of the world’s beverages, though 
its importance as a basic ingredient in modern con- 
fectionery continues to increase. 

The cacao tree is indigenous to tropical America 
and was first found growing wild in lowland Cen- 
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Geographical 
requirements for sugar beet cultivation 


| 


Po 
undulating lowlands to facilitate harvesting | 
pecially where there is a high degree of m a | 
ization. | 
4. LABOUR. A large supply of relatie 
cheap labour is required mainly at harvest tine 
The cane is usually cut by hand and this is vey | 
hard and tiring work. In the U.S.A. and to som 
extent in Australia lack of labour leads to meth 
anized operations, but hand-cutting is probably 
more efficient. 


and the soil must be maintained with the use of 
fertilizers. It is often grown in rotation with 
grains to avoid soil depletion. The roots develop 
best in fairly light or loamy soils such as the 
limon or loess soils of northern Europe and stony 
soils are unsuitable because they hinder root for 
mation. Lime and salt should also be present in 
the soil if high yields are to be obtained. Flat or 
undulating land is preferred as it facilitates 
mechanization. 

4. LABOUR. In some countries a large labour | 
force is required especially at harvest time to cok 
lect the roots which have been turned out of the 
soil by tractor-drawn equipment. Elsewhere, 
where there is a shortage of labour in the run 
areas, e.g. in the U.S.A. or Britain, mechanizi 
tion is often used throughout. Generally speak: 
ing a large labour force is not nearly so essen 
to sugar beet as to sugar cane production. 
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tral America, from Panama to the Yucatan 
sula and in the river basins of the Amazon ol | 
Orinoco. It was used to make chocolatl, a mie 

drink of the Aztecs for many centuries, p: ti 
regarded as the ‘food of gods’ because of ut tt 
nutritional value and its good flavour. 2U ail 
drink was not known outside tropical Aa i 
the early sixteenth century when Hernando í 
the Spanish conqueror of Mexico, broug asl 
cocoa beans back to Spain. Because of its pl at 
taste it soon became a popular drink in wot 

countries of Europe, but in the rest of the ert 
it gained favour much more slowly than eithe 
or coffee. It was not until the art of 
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making became known in the industrial west that 
large-scale cultivation of cocoa began, and only in 
the twentieth century has it become important in 
the world economy. The consumption of cocoa is 
greatest where the standard of living is highest and 
the United States which has the highest standard of 
living in the world consumes most cocoa, chocolate 
and other cocoa products. The United Kingdom 
where chocolate and confectionery are very popular 
is the only nation that consumes more cocoa than 
coffee. Other significant consumers include France, 
the Netherlands, Belgium, Germany, Switzerland, 
Denmark and Sweden. Their imports are generally 
used to make chocolate rather than cocoa drinks. 
Cadbury, Rowntree (U.K.), Nestlé (Switzerland) 
and Van Houten (U.S.A.) are some of the best- 
known cholcolate manufacturers. 

THE CACAO TREE. The cacao tree is an ever- 
green tropical plant which grows to a height of 15 
to 30 ft. (4.5 to 9 m). It bears flowers in. the third 
year after planting but only comes into full bearing 
after five to eight years. It continues to bear for as 
long as thirty years. There are two major varieties of 
cacao: Cacao criollo from tropical America, which 
gives superior beans but whose yield is low, and 
Cacao forastero from West Africa, which gives 
abundant crops of slightly inferior quality. The 
difference between ‘ordinary’ and ‘fine’ grades of 
cocoa beans is not, however, as great as between 
‘mild’ and other coffees or between the different 
grades of tea. 

Cocoa is extracted from the seeds (beans) em- 
bedded in a pulpy pod, which grows from the trunk 
or branches of cacao trees. Each pod is between 7 
to 10 in (18-25 cm) long and about 3 in (8 em) in 
diameter. Within each pod, there may be anything 
from 20-100 beans. 

Cacao trees are susceptible to a number of disea- 
ses and insect pests. In many instances these spread 
so fast that they become uncontrollable. Between 
1939 and 1945 swollen-shoot disease killed an esti- 
mated 5 million trees in Ghana. Capsid bugs are a 
danger to trees in both Ghana and Nigeria. In 
Ecuador, once the leading cocoa producer, Monilia 
disease attacked the cacao pods in 1916 and ex- 
ports dropped drastically. Again in 1922, millions 
of trees were destroyed by a fungus disease called 
witches’ broom, causing total abandonment of 
many estates. The problem of diseases is very 
serious in the cocoa industry but improved agricul- 
tural practices, spraying with chemical insecticides 
and the development of high-yielding species has 
kept production high. 

COCOA CULTIVATION. Cacao, unlike tea or 
coffee, thrives in a tropical lowland environment. 


These conditions also suit bananas and the two 
crops are often grown together. The plant is pro- 
pagated from seeds and grows best in forest con- 
ditions. It is thus an ideal crop for smallholders but 
is grown on estates in some parts of Africa and in 
Latin America. Smallholders often use primitive 
tools and do not plough the soil. The trees are 
planted quite close together (about 10 ft; 3 m apart) 
and there is no pruning as in coffee or tea cultiva- 
tion. Occasional weeding and manuring do help to 
improve the quality of the beans and lengthen the 
life-span of the tree however. The ripe pods are re- 
moved from the trunks and branches with a long 
knife and piled at a central place, usually near the 
main road or the railway line. Two crops are har- 
vested in a year. 

COCOA PROCESSING. The cocoa pods are 
split open with a sharp knife, called a machete, and 
the beans, which are embedded in the pulp, are 
scooped out by hand. They are allowed to ferment 
for a week which removes the unpleasant bitter taste 
of the fresh beans and stops the seeds from ger- 
minating. Fermentation is done by piling all the 
beans in a heap and covering them with large bana- 
na leaves for three to seven days so that heat is 
generated. This ‘sweating’ process liquefies the un- 
wanted soft pulp which drains off. The fermented 
beans are washed and cleaned and then dried in the 
sun. They must be quickly covered if it rains. Once 
the beans are thoroughly dry, they are sacked and 
transported to the nearest port for shipment over- 
seas for there are no chocolate-making factories in 
the cocoa-producing countries. Almost the entire 
crop is exported. 

Further processes are necessary in the importing 
country before the cocoa beans can be consumed. 
The beans are cleaned and roasted and their husks 
are removed to produce cocoa-nibs. Expensive 
machinery then grinds the cocoa-nibs into powder 
and removes the fatty cocoa-butter. The powder 
is finely ground and mixes readily with milk to make 
the familiar cocoa drink. For making chocolate, 
the powder is ground to great fineness. In the manu- 
facture of confectionery, large quantities of sugar, 
milk, nuts and flavouring ingredients are needed to 
provide a wide range of taste and appearance. Since 
a great deal of milk is used in the chocolate in- 
dustry, its location in a dairy region as in Britain, 
Switzerland, the Netherlands or Denmark is an 
advantage. 

The cocoa-butter, which is removed by pressure 
in the process of grinding the cocoa-nibs makes 
up as much as 50 per cent by weight of the cocoa 
bean and is a useful by-product. It is an impor- 
tant ingredient in the manufacture of cosmetics, 
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drugs, and other chemical preparations. It has a 
very useful quality; its fat never turns rancid or 
stale, no matter how long it is kept. 


World production and 
trade in cocoa 


Cocoa cultivation originated in tropical America 
but became commercially important only at the 
beginning of this century. The increased consump- 
tion of chocolate, rather than cocoa-drinking was 
the chief cause of the rapid rise of the cocoa in- 
dustry. Cocoa was first exported from the Gold 
Coast (Ghana) in 1891. Today Ghana is the world’s 
greatest producer and exporter of cocoa, accounting 
for almost a third of the annual production. World 
cocoa output has approximately doubled every 15 
years since 1900, and annual world production to- 
day is about 1,340,000 tons. The West African 
States, especially Ghana, Nigeria, Ivory Coast and 
Cameroon, together account for nearly 80 per cent 
of world cocoa. The rest comes from Brazil, Ecua- 
dor, Venezuela, the Central American states and 
the West Indian Islands. Fig. 5.6 shows the leading 
producers, 

1. WEST AFRICAN REGION. The West Afri- 
can countries have good, though not always ideal, 
conditions for cocoa growing. The climate is warm 
and moist with a dry season from September to Feb- 
ruary for harvesting, drying and preparing the co- 
Coa beans for export. The cocoa industry is always 
threatened by diseases and insect-infestation but 
better farming techniques and higher-yielding va- 
tieties help to offset this difficulty. Large areas of 
the 500-mile (800 km) long coastal lowland border- 
ing the Gulf of Guinea are devoted to cocoa cultiva- 


tion (Fig. 5.7). Cocoa is cultivated mainly 9 
holdings and the best methods are not alwayy 
ployed. However disease-contro] Measures, 
munication and port development, scientife p 
breeding and a more liberal use of fertilizers by 
all contributed to the growth tend 
yields have increased tremendously in the las 
years. Formerly yields were as low as 150 1bt04 
acre (168 kg/ha). Today, average yields of 1,501 
2,000 Ib (1,680-2,220 kg/ha) are common, 
In Ghana, cocoa production has risen rapi 
from less than 100 Ib (45 kg) in 1891 too 
420,000 tons (1967). It is the country’s great 
money-earner accounting for over 60 per cend 
exports and is cultivated on about 3 million m 
(1.2 million ha) of land. Cultivation began i 
coastal districts but now cocoa is grown as mid 
as 450 miles (720 km) inland and sent by rail ori 
to the exporting ports. The greatest concentri 
is in the cocoa triangle formed by the townsd 
Accra, Kumasi and Takoradi. Before the const 
tion of the artificial harbour at Takoradi, ships hi 
to anchor a mile or more out at sea, and be lat 
by surf boats, but the deep-water anchorage 
Takoradi has eased the shipment of cocoa aswilé 
other exports. Cocoa is shipped to all parts oft 
world, the chief importing ports including: 
Le Havre, Hamburg, Marseilles, New York a! 
New Orleans. Some cocoa processing is also dot 
at Takoradi. ae 
In Nigeria, cocoa is the next most im 
export crop after palm oil. Its annual produt 
was 253,000 tons in 1967 and it holds second pit 
in the world cocoa trade. The crop was introd | 
in Nigeria before it was established in Ghana 
1874) but has never attained the same importati 
Areas with favourable climatic conditions are f w 
in Nigeria. Rainfall in the cocoa-growing ati l 
between 45 and 60 in (1,145 and 1,525 miji 
there is a distinct dry season but cocoa cann 
grown in the wetterareas as the soils are ui | 
The leading cocoa region is in the sou A 
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around Ibadan, and the crop covers over half a 
million acres (200,000 ha) of land. Efforts have 
been made by the Nigerian government to expand 
the cocoa acreage under the Second National 
Development Plan (1968-1973). To assure farmers 
of their livelihood and to encourage food crop 
producers to grow cash crops and thus boost 
exports, guaranteed minimum prices are offered by 
the national marketing board for both cocoa and 
oil palm. Profits made by the board are used to 
develop new croplands or for improving the agricul- 
tural and marketing facilities in the country. Cocoa 
is exported through Lagos and Port Harcourt. The 
major trading nations include the United Kingdom, 
the United States, Japan, the Netherlands and 
Germany. The products come by road or rail from 
the interior, and also by launches and canoes 
through the network of inland waterways. 

The Portuguese colonies of Sao Tome and Prin- 
cipe were once the second greatest producers of 
cocoa when the Portuguese first introduced its cul- 
tivation into Africa. Like the island of Fernando Po 
(once Spanish but now part of independent Equa- 
torial Guinea), the Portuguese islands benefited 
from rich volcanic soils. It was from these islands in 
the Gulf of Guinea that cocoa was taken to Ghana 


and Nigeria. Production, however, declined after 
1910 when importers boycotted the islands’ produce 
because of the harsh labour conditions on: the 
Portuguese estates. The other main African cocoa 
producers are Ivory Coast (147,000 tons in 1967) 
and Cameroon (94,000 tons). In both these coun- 
tries there is some estate cultivation of cocoa but 
smallholders produce the bulk of the crop. The 
Ivory Coast cocoa area is an extension of that of 
Ghana (Fig. 5.7) and Cameroon has rich volcanic 
soils in the south which are ideal for the cultiva- 
tion of cocoa as well as a wide range of other crops. 
The chief markets of these ex-French territories 
are the Common Market countries, France in 
particular. 
2. THE TROPICAL AMERICAN REGION. 
Being ‘the home of cocoa’, the tropical American 
region was the sole exporter of cocoa beans until the 
Portuguese introduced the crop into West Africa. 
The region’s present contribution of 25 per cent of 
world cocoa output is dominated by Brazil, whose 
annual production of about 195,000 tons makes 
it the third largest world producer (Figs. 5.6 & 5.8). 
The district of Bahia in north-eastern Brazil 
accounts for 90 per cent of the Brazilian output, the 
remainder coming from around Espirito Santo, 


5.8 World distribution of cocoa production. 
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along the eastern Brazilian coast north of Sao 
Paulo. Ilhéus is the chief cocoa port and ships half 
the annual production to the United States alone. 
Bahia has very good climatic conditions for cocoa 
planting. Rainfall is heavy (over 80 in: 2,030 mm) 
and well distributed; the mean annual temperature 
is 78°F, (26°C.); relative humidity is high, about 70 
per cent. Estates usually have a coastal location, 
and cocoa cultivation stretches for 350 miles (560 
km) down the east Brazilian coast. The red clay 
soils (massapé) of the crystalline rocks are ideal for 
the crop. Cocoa is grown on estates, in much the 
same way as coffee, and planting methods are care- 
less and lead to soil exhaustion and erosion with 
consequent low yields. Bananas are planted to shade 
the cocoa trees or else the taller forest trees are left 
standing when the land is cleared. Labour for the 
harvest is provided by migrant labourers from the 
interior sertao. Harvesting begins in April but the 
main crop is picked between September and Decem- 
ber. 

Ecuador, which was once a major cocoa exporter, 
now yields about 60,000 tons a year, or 4 per cent 
of the world total. Cocoa cultivation is concentrated 
in the Guayaquil lowlands between the Gulf of 
Guayaquil and the foothills of the Andes. Climatic, 
soil and physical conditions are ideal and the crop is 
of high quality. Unfortunately, the trees were 
plagued by fungus diseases which destroyed many 
of the plantations during the 1920s. Most farmers 
then turned to bananas, coffee and sugar, and the 
present cocoa output of Ecuador is only a sixth of 
its former peak production. 

Cocoa production from the rest of South America 


is small. There are small plantations in Vı 
Peru, Colombia and the islands of Trini 


Tobago. As there are other more na 
and minerals in these regions, cocoa si 
not likely to take a prominent place in their, 
mies. The witches’ broom disease which broke, 
in Ecuador in 1922 also spread to Trinidadu 
Tobago and adversely affected yields, Many oy 
trees in tropical America, as in West Africa u 
still diseased, resulting in low yields, and despitee 
tensive studies of the diseases by scientists fom 
over the world, complete remedies have stil 
been found. It is vital that this problem of dey 
and pest control is given high priority if cocoa 
tivation is to prosper. rf 
In Central America and the West Indies o 
cultivation is on a small scale. Some farms e 
owned by Europeans but there are many Ii 
smallholders. Cocoa is grown chiefly for homeo 
sumption. In many parts of Central America, cai 
is grown on abandoned banana lands, e.g. in C 
Rica where a disease destroyed most of the bani 
plants. Amongst the more important cocoa pi 
ducers are Mexico, Haiti, the Dominican Repl 
and Costa Rica. The Caribbean region pros 
excellent cocoa, though limited in quantity. — 
Cocoa cultivation is generally not importati 
Asia though climatic conditions in some plast 
suitable. Some is grown, however, in Malaysia. T 
chief area isin eastern Sabah but the gov 
also encouraging its cultivation in West Malis 
It could become a profitable smallholder crop 
be intercropped with coconuts or rubber and | i 
help to diversify the cash crops of the re 
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Wine is the fermented juice of almost any vegeta- 
tive matter but grapes are the chief source and from 
these the world’s best wines are made. Vine culture 
or viticulture has been practised since early times 
and is mentioned in the Old Testament of the 
Bible. The grape-vine was grown by the Greeks and 
the Romans in the ancient Mediterranean shore- 
lands, and the Romans spread its cultivation 
throughout the Roman Empire wherever soil and 
climatic conditions permited its cultivation. Today 
it is grown in many parts of the temperate and sub- 
tropical lands in both the northern and southern 
hemispheres, 
ing ane as a beverage has stimulating and intoxicat- 
Ang effects. Its consumption is mainly confined to 
adults, but in countries like France and Italy, the 


i 


top producers of wine, it is a national drink, 
French are the record wine drinkers of the W0 
with an average consumption of 16 gall l 
litres) per capita per year. This canuscia 1 
problem of alcoholism in France and € cont 1 
now being made to reduce wine consume a 
Italians and Spaniards also consume ae 

though less than the French. In cont 
Oriental peoples consume very little wine, havet. 
2 pints (1 litre) a year. The Americans (3 ini 
average wine consumption of only 6 pints mpi 
per capita and British per capita wine consu 
is also low, not more than 16 pints (8 litres, tes 
partly because of very high taxes and í F 
wine imports, which make wine an expensive nu 


Š ie as! 
in Britain. In some parts of the world, such 


ca 
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Middle East, religion forbids wine-drinking, and 
liquor has little or no place in society. 

Wine is not only made from grapes, but in Europe 
the production of wine from various fruits (rasp- 
berries, apples), flowers (cowslips, dandelions) 
and from potatoes, parsnips, carrots or other ve- 
getables is usually a domestic occupation and the 
wine is not made on a commercial scale. Elsewhere 
in the world, wines are produced from local plants. 
Rice wine is made in Japan, China and South-East 
Asia and has considerable commercial importance. 
A drink made from coconut flowers (toddy) ismade 
wherever palm trees are grown. 

Apart from wine there are many other intoxicat- 
ing drinks. These include beer, cider and strong 
alcoholic drinks such as whisky, rum and brandy. 
Beer is made from barley and hops and is brewed 
in almost every city in the world. Beer is continually 
increasing in popularity all over the world. It was 
originally made in countries too far north for vine 
cultivation but is now increasingly important in 
countries like Spain and Italy, where wine is the 
traditional drink. In Japan its consumption has 
far overtaken that of rice wine and even France is a 
major producer of beer (sixth in the world.) Beer 
is increasing in popularity at the expense of the 
cheaper wines, but does not compete with the high- 
quality wines. The chief beer-manufacturing coun- 
tries are the U.S.A., West Germany, the U.K., the 
U.S.S.R. and Japan. The highest consumption per 
capita is recorded in European countries. In Czecho- 
slovakia almost 30 gallons (135 litres) per head are 
consumed annually. West Germany, Belgium, and 
Britain are other majorconsumersand soare Austra- 
liaand New Zealand (about 25 gallons: 112 litres per 
capita per year). Beer is a cheaper and more widely 
available drink than wine but because of its low 
value is not so important in international trade. 

Cider is the fermented juice of apples and is 
particularly popular in France and Britain. Whisky 
is distilled from barley and was first made in Scot- 
land and Scandinavia, though it is now produced in 
many other places, notably the U.S.A. and Japan. 
Rum is made from molasses and was originally a 
by-product of the West Indian sugar industry. 
Brandy, the most famous type of which is Cognac 
from France, is distilled from grapes. Vodka, made 
in Russia, is distilled from potatoes. 

_ From a geographical point of view, wine is most 
important amongst the intoxicating drinks, because 
the cultivation of vines is a specialized type of agri- 
„culture, while the crops used to make most of the 
other drinks have other more important uses. Viti- 
culture requires a great deal of skill and the result- 
ant wines are usually of very high quality. Grapes 


grown on one farm are not the same as those 
from another farm and the same vines may give a 
slightly different taste in the wine from one year to 
another. Slight variations in temperature, precipita- 
tion, sunshine, soil, drainage, manuring, the method 
of preparation’ or the degree of fermentation and 
storage, make all the difference in the final wines. 
Some long-established wine-producing areas have a 
reputation for excellence, and to differentiate the 
various kinds of wine, the principal areas maintain 
their exclusive names, e.g. Claret from the Gironde 
basin, Sherry from Spain, Port from Portugal, 
Tokay from Hungary, Chianti from Italy, Marsala 
from Sicily. Within France there is a system of 
appellations controllées or controlled names. This 
means that only wines produced in a certain, closely 
defined geographical area may be given the name 
of that area, e.g. Champagne, Burgundy, Médoc. 
The new wine areas in America, South Africa, 
Australia and even the U.S.S.R. have not yet earned 
sufficient world recognition to warrant exclusive 
names for their products. 


Vine cultivation 
(Viticulture) 


The cultivation of grape-vines is a specialized type 
of horticulture and personal care of the plant is re- 
quired throughout the year if the wine is to be of 
good quality. The vine is a delicate plant and its 
cultivation is restricted to only a few parts of the 
globe. It is a climbing plant and is supported on 
wires stretched across the vineyard. A spacing of 3 
to 4 ft (1 to 1.2 m) is necessary to give sufficient 
ground for its long roots which spread out in search 
of moisture. Vines are grown in straight rows and 
are occasionally pruned to a height of about 3 ft 
(1 m). Pruning also stimulates the production 
of new leafy shoots which form a canopy that 
shades the ground from the strong summer heat. 
This helps to prevent rapid loss of moisture through 
evaporation from the bare soil between the vines. 
Leguminous cover crops are sometimes sown but 
intercropping of this nature often reduces the final 
yield of the grapes, as the cover-crops compete with 
the vines for food and moisture. Clean vine culture 
is therefore preferred. Mixed culture is most widely 
practised in Italy where the legumes help to enrich 
the degraded soil and at the same time provide some 
extra income for the Italian farmers. 

Great care must be taken to prevent attack by 
insect pests or mildew. The disease, phylloxera, 
which first originated in America, spread to Europe 
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5.C A vineyard in northern France. Large numbers of 
workers are required to pick the grapes. 


and eventually to almost all the vine-growing areas 
of the world. Phylloxera is carried by an insect 
which bores through the roots of the vine plant. 
Phylloxera ravaged the vineyards of France in 1863 
and had ruined 24 million acres (1 million ha) of 
vineyards by the end of 1895. The introduction of a 


phylloxera-immune vine variety from America 


with ‘Bordeaux mixture’, a copper sulphate solu- 


When the grapes ripen in summer they arep 
by hand and additional labourers are gen 
hired to help in the harvest. Vineyards May yi 
enough grapes for between 150 and 300 gallons 
wine per acre (1,690 and 3,380 litres/ha), Overt 
per cent of the world’s grapes are used to make yy 
but grapes are also grown for Consumption as fj 
fruit though this is more common inthe Mediterry, 
ean lands outside Europe, i.e. in the U.S.A., So 
Africa or Australia. Inferior grapes are dried int 
sun to form currants (shores of the Western My 
iterranean) sultanas (Asia Minor) or raisins (US 
which are used for cooking purposes, 


The wine-making 
industry 


Wine-making is an art which requires great skil 
patience and experience. Not only do the raps 
and hence the wine vary from year to year but dift 
ent processes produce different types of wit 

After the grapes have been picked they are prev 
ed to extract the juice, and fermentation takes plat 
when the sugar in the juice reacts with w 
present in the bloom of the grape-skin. This peri 
of fermentation is allowed to continue for daysa 
even weeks until the liquid becomes quite clear, A 
second fermentation follows and after this thers 
no more carbon dioxide left in the casks. The res 
ant wine is ‘still’ rather than sparkling. The wint 
bottled and then stored. In general, the lone 
is kept the better it becomes. The colour of 
wine is decided partly by the colour of the graps 
partly by the soil on which they wero grog ‘ 
by blending. Wines may be either white, re voll 
(pink) in colour. Burgundy and Bordeaux ven 
mostly red, Rhine and Moselle wines are whi 
rosés come chiefly from the Loire valley. `D 

Wines are often described as ‘sweet’ or dry. 
wines are those which are fully fermented 
wines are only partially Sapa that n 
the sugar is converted into alcohol. ) 

Most wines are processed as described 
whether of low quality like the cheap vin owen 
made in Algeria, or of very high quality. Som 
are, however, treated slightly differently. of th 
1. SPARKLING WINE. The processing ki 
type of wine is the same as for ordinary KE: , 
that after the first fermentation the wine is a 
The second fermentation takes place insi ah 
sealed bottle. This gives the wine, e.g. Chana w 
Asti, a ‘sparkling’ effect when the bottle is 
and the gases escape. 
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2. FORTIFIED WINE. To make this type of 
wine, brandy (distilled grape juice) is added during 
the fermentation period to stop further fermentation 
and to give the fortified wine the required taste or 
flavour. Sherry from Spain and Port from Portugal 
are examples of fortified wines. 


World production and 
trade in wine 


The international wine trade is not as extensive 
as most people imagine. This is because few coun- 
tries even produce sufficient wine for their own 
consumption. About two-thirds of the world’s wine 
comes from the Mediterranean countries, the bulk is 
consumed locally, and only the best is traded. Italy 
and France are the greatest wine producers and also 
the greatest consumers. France is a major exporter 
but is a net importer of wine. High quality wines 
with well-known names are exported and cheap 
wines are imported for everyday use. Italy and 
Spain, two major wine producers have very little left 
for export because of the high per capita consump- 
tion. The high grade wines like Sherry (Spain) Asti 
and Chianti (Italy) or Port (Portugal) that enter the 
international market are quickly absorbed by other 
European consumers. Other lesser producers like 
Greece, Germany and Hungary have insignificant 
exports. In fact, most of the European countries 
import wine of one kind or another, especially the 
reputed wines from France. Britain is too far north 
for commercial vine cultivation and imports almos 
all its requirements. 

The only country that has an outstanding bulk 
export of wine is the former French territory of 
Algeria, because of its predominantly non-alcohol 
drinking Muslim population. Algeria accounts for 
two-thirds of world exports, but the wine is mainly 
of inferior grades and is almost all sent to France, 
where it is blended with other wines for re-export 
or French consumption. 

The cultivation of vines outside Europe has been 
successful but wine from these areas is still of rela- 
tively little importance in international trade (Fig. 
5.9), partly because most of the wine produced is 
Consumed locally. California produces only a frac- 
tion of the total United States demand for winesand 
Most of the wine produced in Chile and Argentina 
is for home consumption. Even if more wine were 
Produced, exports might continue to be small as 
wines from these newer areas do not have the 
reputation of the French and other European wines 
and may not use the well-known names even though 
the wines may taste very similar. The Mediterranean 


‘ i Cot i Ai 
5.D A wine-taster at work in the cellars checking the 

progress of the wine towards maturity and esti- 

mating its quality. 
lands outside Europe do, however, supply table 
grapes, and dried currants, sultanas and raisins 
which enter world trade. 
WINE PRODUCTION IN EUROPE. Mediter- 
ranean Europe is the home of wine production but 
some of the best known and highest quality wines 
come from areas beyond the influence of the Me- 
diterranean climate such as the Paris Basin or the 
valleys of the Rhine and its tributaries (Fig. 5.10). 
This is possible because of the excellent soil and 
other conditions in these particular areas. 

Italy is the world’s leading wine producer 

(7,473,000 tons, 1967) and is also a leading pro- 
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5.9 World distribution of grape and wine production. 


ducer of fresh grapes and of raisins. Its total acreage 
under vineyards, including those under mixed cul- 
ture, is more than twice that of France but much 
of the wine is of lower quality. Due to its large 
population with a high per capita consumption, its 
surplus for export is greatly reduced. Some of the 
better known Italian wines include Asti from the 
Piedmont centred at Turin; Chianti from the Arno 
and Tiber basins, and Marsala from the island of 
Sicily. The Mediterranean climate of peninsular 
Italy with its mild, wet winter and warm, rainless 
summer is very favourable for viticulture. Many of 
the limestone hills of the Apennines and the Alpine 
foothills have terraced vineyards on the sunny 
south-facing slopes. A cheap and skilled labour 
force in Italy is another advantage. There is an in- 
creasing trend towards mixed culture (i.e. vines 
grown with other crops in the same field) which is 
now practised on more than 65 per cent of the total 
vine acreage, e.g. in the Po Basin, Apulia, Campa- 
nia, Tuscany, Piedmont and the lower slopes of the 


Apennines. In Sicily, grapes and wine are major 
products. 


France is the second 


greatest producer of wine 
and the most important 


from the point of view of 


international trade because it has the era 
of high quality wines. Vines are usually m 
small farms of less than 5 acres (2 ha), | 
are a few large estates up to 900 acres (360 j 
area. Viticulture covers only 3.5 million y 
million ha) or 7 per cent of French arable u 
because ofits high value wine is a significa 
earner for France. Vines are grown in a wide 
of conditions in scattered locations. on 
comes from the Tertiary scarp of the i 
(the Falaise) around Rhiems; Burgundy an 
jolais from the upper Rhône and saor io 
Cognac (brandy), Clarets and Sauternes ee | 
Basin of Aquitaine. Wines are also prod ‘al 
lower Rhône valley, the Loire valley an hi 
vence and Languedoc. French wines ar 
esteemed and are consumed all over the ee j 
cool temperate and Mediterranean _ | 
bright, sunny summers, a wide range oft 
types and unrivalled wine preparation ski som! 
down from generation to generation, supe 
the factors which contribute to French sup% 
in the wine industry. Br? 
Spain, the third greatest wine-producerin i i 
accounts for 18 per cent of world oul? 


= 
Sa 


; California 


Central Chile 


Capetown 


NG: 


mg 


Adelaidd 


grape and wine-producing regions 


5.10 Wine-producing areas in Europe. 


acreage under vineyards is less than that of either 
France or Italy, but on a quarter of this, grapes 
are grown with other crops. Spain has favourable 
soil and temperature conditions but the climate is 
rather dry and lowlands are limited. Terraced and 
even irrigated vineyards are common. Some of the 
better known Spanish wines are Sherry, from Je- 
rez de la Frontera, near Cadiz; and Malaga from 
around the port of Malaga in southern Spain, The 
major vine-growing areas are along the coasts in 
Valencia and Andalusia, and in the river basins of 
the Ebro, Douro, Tagus, Guadiana and Guadal- 
quivir. 

Wine from the rest of Europe includes: Port wine 
from Oporto and the Douro basin in Portugal; 
Tokay from Hungary; the Hocks and Rhine wines 
from the valleys of the Rhine and its tributaries the 
Main, Lahn, Neckar and Moselle. Freiburg is the 
centre of the German wine industry. Vine culture 
is also significant in the Balkan states such as Yu- 
goslavia, Bulgaria, Romania, Greece and southern 
U.S.S.R. Other major wine producers in the 
Mediterranean lands include Algeria and Morocco. 
WINE AREAS IN THE REST OF THE WORLD. 
The only other vine-growing area in the northern 


hemisphere outside the Mediterranean shorelands 
is California in the U.S.A. where wine is produced 
mainly in the Central Valley. This area also ac- 
counts for the bulk of America’s annual grape 
production (for fruit). Wine is also made in the 
Great Lakes shorelands. 

In the southern continents, vines are grown in 
Chile in the Central Valley around Santiago (Fig. 
5.9). Across the Andes in Argentina, vines are cul- 
tivated with the aid of irrigation around the settle- 
ments of Mendoza and San Juan. Argentina and 
Chile together produce 12 per cent of world pro- 
duction and Argentina is the world’s third largest 
producer. 

In Africa only Cape Province in South Africa has 
taken to viticulture because of its favourable Med- 
iterranean climate. Vine cultivation has been 
extending into the drier interior with the aid of irri- 
gation. Both wine and grapes (fresh and dried) are 
exported through Cape Town. 

The Australian production of wine comes chiefly 
from South Australia, around Adelaide. Minor 
areas occur in the Murray Darling Basin of 
Victoria and New South Wales centred at Mildura. 
Vineyards here are irrigated to overcome droughts. 
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Sugar is grown in a very large number of coun- 
tries, either for local use or for export. It is used in 
so many different ways that it has become almost 
anecessity of life. Sugar is used for sweetening drinks 
and a wide variety of foodstuffs such as cooked 
fruits, puddings, cakes, custards, jams and 
confectionery such as biscuits, sweets, chocolate 
and ice-cream. It is also very important in the can- 
ning and preservation of fruit. In all these uses it 
not only improves the taste of the foodstuffs but is 
also a valuable energy-giving food in itself. 
Some sugar is found in all plants but only a few 
produce sugar in large quantities. The most im- 
portant sources of sugar are sugar cane and sugar 
beet. Other plants which provide considerable 
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Sugar cane is a member of the grass family and 
is a tall tropical variety with a hard, thick stem 
which grows to a height of 12 ft (3.5 m) or more. 
Sugar is stored in the stem. The plant probably 
originated in eastern Asia and was taken to the 
Middle East and southern Europe by Arab traders 
in the Middle Ages. At this time sugar was a great 
luxury and was expensive and in short supply in 
Europe. In northern Europe and Britain the usual 
Sweetener was honey. The Portuguese realized the 
profits to be made from growing sugar on a large 
scale and introduced it to their colonies in Maderia 
and the Canary islands and later to Brazil in the 
sixteenth century. From the early Brazilian colonies 
it spread to the West Indies and the Caribbean 
countries and southern U.S.A. It has since been 
introduced to Africa, especially Natal in South 
Africa, to Australia and to Hawaii and Fiji. Now- 
adays sugar cane is grown almost everywhere in the 


tropics and sub-tropics, with or without the use of 
irrigation. 


Sugar cane cultivation 
and processing 


New canes are usually planted by taking cuttings 
from old plants. These Cuttings quickly become 
established and after a few days buds sprout to 
form new stalks. Six to ten stalks grow from each 
plant, and the sugar cane then takes anything from 
one to two years to mature, depending on the 
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quantities are the sugar maple, a tree fod 
cularly in eastern Canada and north-east 
U.S.A., the date palm and other palm trees of 
sub-tropics and tropics. Such sources Provide oj 
a minute proportion of the world’s sugar anda 
used only on a local scale. Sugar cane has cer 
advantages over sugar beet in terms of output; 

acre and cost of production, but sugar beet hai 
advantage that it can be grown in the temper 
countries and so assists them in reducing import 
this important commodity. Almost all sugar beet 
used locally, but sugar cane on the other hand isy 
important export commodity. Sugar cane accou 
for about two-thirds of the world’s sugar requ 
ments. 


CANE 


variety and the area in which it is being gront 
Different fields are usually planted with diffe 
varieties or at different times to ensure a continui 
income to the farmer and also a consistent intik 
at the local sugar mill or central. If output fromttt 
mill can be made constant, processing costs at 
reduced. On the other hand the amount of lit 
planted should not be too great for the capacity 

the mill or canes will be wasted. } È 

Little work is done in the fields while the cati 
growing, except in the early stages when ie 
plants are kept free of weeds. Before the crop 
harvested the fields may be fired to burn off 
foliage and get rid of pests and animals from 
fields. The crop is then cut by hand using soi 
or long curved knife. The stalks must be cut as 
as possible to the ground because the air 
accumulation of sugar is in the base of the 
The canes are loaded onto trucks which a i 
quickly to the mill for they must be proces l 
in 48 hours of cutting to preserve the high q 
of the sugar. 

After aen the plants may be uprooted ae 
replaced in some places, e.g. in Indonesia, be 
sugar is grown on an annual basis, but in m0 at 0 
the roots are left in the ground and soon P real 
new shoots or ratoons. Sugar cane 1s 4 Petit 
crop and, in theory, the same plants could va i 
to produce canes for many years. In fact, st 
this is not done because the yield from eac! two! 
sive ratoon is smaller than the last. After fj 
three ratoons, therefore, the old roots are no © © 
economic and new cuttings must be plante® 
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Sugar cane is usually grown as a monocultural 
crop either on large estates, e.g. in southern U.S.A., 
Central and South America, on moderately sized 
owner-occupied farms, as in Australia, or on pea- 
sant holdings by smallholders, who either own or 
rent small plots, e.g. in the West Indies. Whichever 
mode of land tenure is used, the farms must be 
served by a nearby sugar mill. Large estates usually 
have their own mills. Alternatively the milling com- 
pany may own surrounding land which it leases out 
to small farmers. 

The mill must be near the farms for two reasons. 
Firstly, the sugar deteriorates if it is not quickly 
processed. Secondly, sugar accounts for only be- 
tween 10 and 20 per cent of the bulky sugar cane 
and thus it would be prohibitively expensive to 
transport cane over long distances in its original 
form. In the mills the cane is crushed between rollers 
and then boiled with lime. It is then allowed to 
crystallize out to form the raw or coarse brown 
sugar which is exported. This process should not 
be confused with refining which re-processes the 
raw sugar to make brown and white sugar of various 
grades. While the crushing mills are located near 
the growing areas, refineries are usually located in 
the user countries, especially at the importing ports. 


By-products of the crushing process have several 
important uses. Bagasse, the cane residue, can be 
used as fuel for the mills, as cattle fodder, and 
as a source of fibre in the paper, fibreboard and 
synthetic textiles industries. Molasses, a dark brown 
syrupy liquid, is used to make rum, treacle and in 
the chemicals industry, e.g. to make industrial 
alcohol. 


World production and 
trade in cane sugar 


Sugar cane is grown in a very wide range of 
tropical and sub-tropical countries but the largest 
producers are from two main regions, namely Latin 
America and southern and eastern Asia. Many 
of the larger producers, however, such as India, 
Pakistan, Indonesia and Brazil, consume all or 
almost all their own sugar and have little or none 
for export. Some of the major exporters, ¢.g. 
Taiwan and the West Indian islands such as Jamaica 
and Barbados, produce only a very small propor- 
tion of the world’s sugar cane because of their small 
size (Figs. 5.11, 5.12). The main importers of cane 
sugar are the U.S.A., the U.K. and Japan. 


5.11 Major producers of sugar cane and sugar beet by percentage of world total. F.A.0. Production Yearbook 
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ASIA. India (19 per cent of the world total) is the 
leading sugar cane producer but has none for ex- 
port. Much of the sugar is not even refined but is 
used in its raw form, called gur in India. Sugar is 
grown mainly on the west coast and in the Ganges 
valley, and irrigation is often used. In Pakistan, too, 
irrigated sugar cane is of increasing importance. 
Pakistan (5 per cent) is now the fourth largest sugar 
cane producer. China (5 per cent) grows sugar for 
local consumption, the main areas being in the 
warmer south of the country in the Si-Kiang basin. 
In South-East Asia the Philippines (3 per cent) is 
now the leading grower, most of the sugar coming 
from the islands of Panay, Negros, Cebu and 
Luzon, north of Manila. Indonesia (2 per cent) was 
once a very important sugar producer, most of the 
crop coming from eastern and central Java, but the 
crop has declined and Indonesia now has to import 
Supplies to supplement its production, instead of 

ing an exporter. Most other South-East Asian 
countries produce some Sugar for local require- 
ments and, e.g. in Malaysia, are expanding acreages 
to reduce imports. Taiwan (2 per cent) despite its 


small size produces a large sugar surplus for export 
mainly to Japan. hea a 


m sugar beet 


5.12 World distribution of cane and beet sugar production. 


sugar cane 


AUSTRALIA. Australia produces cane sg 
along 1,000 miles of its eastern coast line m 
northern New South Wales into North Queensialt 
The sugar supplies local demands as well a be 
exported, mainly to Japan. Australia is ana 
cane sugar producers in using white labour. ial 
1900 the sugar cane estates were for atime Worn 
Pacific islanders, but since then they have beet 
ed by a mainly white labour force. Some mee 
zation has been introduced but in many are 
cane is still cut by hand. High labour e 
production costs and Australian sugar-gr0 
subsidized by the government. 
LATIN AMERICA AND THE CARIBB 
The leading Latin American producer Is B wt 
per cent), where the main growing arena 
coastal districts in the north-east. Sugar Me 
troduced by the Portuguese and a ui ak 
followed, but this collapsed when sugar ie ft 
produced on a large scale in the West int ith 
of Brazil's present sugar output is use? © 
the country. «ail 
Cuba, A Sat there is a very long ie 
sugar growing, is the leading Caribe a 
the main sugar areas being along the northerti 
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from Matanzas, east of Havana, to Holguin. Sugar 
is still, and has always been, the main feature in the 
island’s economy and the well-being of the country 
depends on sugar exports. The industry is served by 
more than 160 sugar mills, but output tends to be 
seasonal and this affects not only the running of the 
mills but also a large proportion of the country’s 
workers, who depend on harvesting sugar for a live- 
lihood. The island’s economy has tended to be un- 
stable as a result of wide fluctuations in world sugar 
prices. Before the Cuban Revolution in 1959 when 
Fidel Castro took over the country, the main export 
market was the U.S.A., but since the Communist 
Revolution most of the sugar has been sold to the 
U.S.S.R. Large U.S. plantations and estates were 
taken over and the land distributed to the workers, 
but later they were organized into co-operatives and 
collectives. Cuban sugar output has tended to 
decline since the Revolution because of the usual 
problems of collectivization. Farmers have no in- 
centive to work hard and inexperienced workers 
are drafted to help at harvest time but cut the cane 
badly, resulting in low yields. Cuba is still, however, 
a major cane-sugar exporter and accounts for 8 per 
cent of world output today. Other important Latin 


American producers are Mexico (4 per cent), Colom- 
bia (3 per cent), Argentina, Peru and Ecuador. The 
Dominican Republic, Puerto Rico, Jamaica and 
Barbados are major West Indian sugar growers: 
These island states produce little sugar by world 
standards but the sale of sugar is vital to their 
economies, especially in the case of Barbados. 
U.S.A. Cane sugar is grown in two main parts 
of the U.S.A., the Gulf coastlands of Louisiana 
and the Pacific island state of Hawaii. Here the 
industry is very highly mechanized from planting 
to cutting because of the lack of cheap labour, or 
indeed any large labour force. As a result the costs 
of production are very high and the industry has to 
be subsidized and protected by tariffs in order to 
survive. The U.S.A. also grows beet sugar at high 
cost but the U.S. Government believes that the cost 
of subsidizing the industry is worthwhile to reduce 
reliance on imports. 

OTHER PRODUCERS. The other significant 
producers of sugar are the islands of Mauritius in 
the Indian Ocean and Fiji in the Pacific, where sugar 
is grown by Indian immigrants mainly for export. In 
Natal, South Africa, sugar is also an important 
crop. 


SUGAR BEET 


Sugar beet is a root crop of the beet family which 
also includes the red beetroot used as a vegetable. 
Sugar beet is a large white or yellow root which 
grows in temperate regions. The plant has been 
developed from wild beets in Europe since its ability 
to yield sugar was first discovered in Germany in 
the eighteenth century. However, it was not widely 
grown in Europe until the early twentieth century 
when production was increased for strategic reasons, 
The Germans encouragedits cultivation in an effort 
to replace imported cane sugar before and during 
the First World War. Having realized its import- 
ance in this context, the British encouraged farmers 
to plant the crop from the end of the First World 
War onwards. Its use has spread to most north 
European countries and to North America. The 
U.S.S.R. is now the largest single producer. 

In most countries where it is grown, the crop is 
heavily subsidized, that is farmers are given grants 
by the Government if they plant the crop, and this, 
Combined with higher labour costs in the industrial 
countries means that in economic terms it cannot 
compete with cane sugar. Only its value as an im- 
Port substitute makes it a worthwhile crop. Several 
factors are now beginning to reduce production 


costs to some extent, especially the mechanization 
of the planting, thinning, weeding and harvesting 
processes which reduces labour costs, and the use 
of high-yielding varieties which increases output per 
acre. 

Sugar beet is usually cultivated as a rotation crop 
on the characteristic mixed farms of Europe and 
North America. It replaces turnips or other root 
crops in rotation and is usually alternated with a 
grain crop. The most important factor in its cultiva- 
tion is the existence of suitable deep friable and 
fertile soils, for stony soils hinder root growth. Such 
conditions occur at various places in the North 
European Plain, mainly where there is a limon or 
loess soil, e.g. in the Paris Basin, in the ‘embay- 
ments’ on the southern margins of the North Ger- 
man Plain; or where there are fertile alluvial soils, 
e.g. inthe Fenlands and the Netherlands. Thecropis 
sown in spring and harvested in autumn, to avoid 
frost, and may be grown with the aid of irrigation 
in some places. Farms which grow beet are almost 
always highly mechanized. 

Like cane sugar, beet sugar must be quickly pro- 
cessed at nearby factories, where the roots are 
chopped and crushed to extract the sugar. Sugar 
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may form up to 20 per cent ofthe root. The factories, 
however, unlike the sugar centrals, cannot be fed 
consistently and only operate during the harvest 
season, thus increasing running costs. The by- 
products of sugar beet are important as animal 
feeds. The beet tops or leaves which are trimmed 
from the root, and the residual pulp from the crush- 
ing process form valuable fodders. Factory waste is 
used as a fertilizer. Once processed, the beet sugar 
is refined in the same way as cane sugar and the 
final products are indistinguishable. 


World production and 
trade in beet sugar 


Beet sugar hardly enters into world trade at all 
since the very reason for its cultivation is to in- 
crease self-sufficiency. Only a few countries such as 
France or the Eastern European countries have any 
surplus for sale to other European markets. The 
U.S.S.R. is the largest sugar beet producer account- 
ing for 37 per cent of the total. Beet is grown mainly 
in the Ukraine in a belt lying approximately along 
latitude 50°N., between Kiev and Voronezh. Some 


Prices for most of the major commodities, e.g. 
tea, cocoa, rubber, as well as for many minor 
commodities such as bananas, pepper, and for 
certain minerals, tend to fluctuate widely. For 
example the price of natural rubber doubled be- 
tween 1967 and 1969, and then rapidly declined 
in 1970. Cocoa, however, is the most unstable of 
the leading commodities. 

The effects of such price fluctuations on the 
economies of the producer countries are very 
severe. Ghana, for instance, is the world’s largest 
cocoa producer and cocoa makes up over half 
its exports. A drop of only £10 per ton for the 
cocoa crop could reduce its export earnings by 
as much as £4 million. Such a drop in earnings 
would entirely offset the foreign aid given to 
Ghana by Britain, and would naturally hinder 
development as a whole. During the last few 
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Commodity prices 


is also grown on the northern shores of the By 
Sea and in the Baltic States. Poland, East ang j 
Germany (Figs. 5.11, 5.12), are alsoimportanty, 
ers,the main areas being in the North European) 
Czechoslovakia is another important beet proim 
In Italy sugar beet is grown under irrigation, mg 
in the North Italian Plain. France STOWS sugari 
in the Paris Basin,especially in the area to then) 
of Paris, while the main growing areas in Brity 
are in East Anglia and the Fenlands, Belgium 
Netherlands, and the Scania region of Swedeng 
minor producing areas. i) 
The U.S.A. (7 per cent) is the world’s sa 
largest producer but its output is small compl 
with that of the U.S.S.R. This is partly becausswr 
sugar can also be grown in some parts of the US 
The United States is also the largest world mat 
for traded sugar. Beet sugar is produced in abw 
seventeen states, though California, Coloradoal 
Utah,where irrigation is employed, and Nebrah 
Minnesota and Michigan, account for the lai 
quantities. As in Europe this high-cost formofsig 
is heavily protected so that it can compete ti 
imported sugar. wa 
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years, Ghana’s export earnings have var 
tween U.S. $244 million (1966) and U.S. $308m 
lion (1968) according to the fluctuations in A 
price of cocoa. Since the 1968 peak, prices oe 
again fallen. As a result of uncertainty 

financial resources, the government Is una A 
carry out plans for crop diversification or 
tionalization of the cocoa industry, and fot it 
been hampered in its long term plans Te 
dustrialization and economic developman 
position in Malaysia, the world’s leading ‘a ite 
rubber producer, is not so serious, be att 
economy is rapidly diversifying and t nth 
other more stable sources of revenue such 7 


ber and oil palm products. Nevertheles “a H 
in the price of rubber causes considerab 5 anf 
tainty in the economy from time to tim% ma 
causes hardship to all concerned. | 


COMMODITY PRICES 


Why do these rapid 
fluctuations in 
commodity prices occur? 


1. INELASTIC DEMAND. Many commod- 
ities suffer from the fact that demand for the pro- 
duct does not change as rapidly as supply, and 
production surpluses cannot be easily absorbed, 
even when prices are relatively low. Overproduc- 
tion often causes prices to drop below cost price 
and some farmers cease to produce the crop or 
switch to another commodity. This reduces the 
supply, and, in order to fulfil their requirements, 
buyers are prepared to pay higher prices. This 
forces up the price, and while prices are high, 
many more farmers rush to plant the crop so as 
to reap the good profits. This, however, leads to 
greater overproduction than before and prices 
often fall even below their former low level. This 
problem is not the fault of the buyers but of the 
producing countries. They are unwilling to re- 
strict output when prices are high because of the 
higher export earnings, but they suffer when 
overproduction forces prices down. Overproduc- 
tion, however, does not affect all crops, for al- 
though tea, cocoa, tropical fruits etc., are sub- 
ject to fluctuations in production, there is a con- 
stant and ready market for all the natural rub- 
ber that is produced. Other factors thus come 
into play. 

2. SPECULATION. In some instances specu- 
lative buying can cause a fluctuation in prices. 
For instance, if a group of buyers attempts to 
corner the market, i.e. to buy up all the available 
stocks of a certain commodity with a view to 
later selling them at their own price, this may 
create an artificial shortage and push up prices. 
On the other hand, if they do not succeed in 
cornering the market, prices may rapidly drop 
again. This situation often arises in the case of 
pepper, which is in great demand all over the 
world but is produced in only a few countries 
and in fairly small quantities. Singapore buyers 
have often attempted to monopolize the market. 
Speculation also affects cocoa prices. 

3. FUTURES BUYING. As much as 95 per 
cent of the business done in commodity markets 
consists of futures. This is where consumers buy 
in advance but do not actually take delivery until 
later. This is done to combat possible future fluc- 
tuations in the price. For instance, if prices are 
relatively low many consumers will buy com- 


modities for future delivery. If too many buyers 
do this the price rises and then, when they stop 
buying, it falls again. The futures business would 
be less necessary if prices were more stable, but 
at the same time, the fact that most dealings are 
in futures makes the commodity market more 
sensitive than if they were in the goods them- 
selves. 

4. STOCKPILE RELEASES. The U.S.A. 
builds up a stockpile of goods which it does not 
produce itself, e.g. natural rubber and tin, in order 
to safeguard its supplies in the event of an emer- 
gency. The commodities bought into the stock- 
pile go out of general circulation and reduce 
available supplies. However, stockpile amounts 
are related to economic conditions and occas- 
ionally it becomes expedient to reduce the stock- 
pile by selling a certain amount of the commod- 
ity concerned. Stockpile releases cause a sudden 
increase in available supplies and often force 
prices down. 


How can these 
problems be overcome? 


The main way to do this is by commodity agree- 
ments, such as are operated for coffee and for 
sugar. The International Coffee Agreement, for 
instance, involves 41 producers and 20 consum- 
ing countries and operates in two ways. Firstly 
the amount of coffee exported by any given 
country is laid down by a quota system, which 
is reviewed and amended annually to ensure that 
each country has a fair quota compared with its 
production potential and to ensure that there is 
no massive overproduction. The price range is 
also fixed to reduce market fluctuations. The cof- 
fee agreement began in 1962 and has had con- 
siderable success in stabilizing the market, but 
the sugar agreement is less satisfactory. 

Many other commodities are not regulated by 
such agreements but occasionally producers 
may act in concert. After a gradual fall in prices 
over a period of 15 years, the leading tea growers 
agreed to restrict production, with the result that 
prices rose considerably in 1970. However, this 
kind of agreement must cover all or most of the 
producers of a commodity, for while some grow- 
ers are restricting output to raise prices, others 
will rush to plant new bushes and cause a new 
glut. 

International agreements have the advantage 
of stabilizing prices at slightly higher levels. This, 
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however, forces up the price to the consumers, 
but it is often argued that by paying higher prices 
for their primary commodities, the advanced 
countries are giving a form of invisible aid to the 
producers by allowing them to reap larger export 
earnings. 

International agreements do, however, have 
some fairly serious disadvantages for producers. 
These are as follows. 

1. The quota system is based on the annual 
output of the various producing countries. This 
can be upset by natural hazards; for instance, 
every time there is a frost in the coffee district, 
Brazil finds it difficult to meet its quota, but when 
thereis a good year production exceeds the quota 
considerably, and has to be stored. 

2. Moreimportant than annual fluctuations in 
output is the fact that, while quotas are in force, 
countries with a small quota cannot expand their 
production, even though they could probably 
produce the crop more cheaply and efficiently 
than the longer established growers. The African 
coffee growers are probably capable of greatly 
expanding their production at far cheaper prices 
than Latin American producers, but quotas limit 
expansion. In the short term, this is obviously an 
advantage as it resists overproduction, but it also 
encourages the older producers to relax their 
standards of efficiency and shelters them from 
free competition, while more efficient producers 
are penalized. More efficient producers, in con- 
trast, may use the protection of stable prices to 
improve their farming methods, replant or in- 
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crease yields, If the market fora particular 
modity is not increasing and producers are 
tinuing to gradually improve their crops, c 
production will not be avoided in the longtem 

3. Another disadvantage of the quota System 
is that while a certain amount of a given com 
modity can be sold at good prices, there ism 
incentive to diversify, especially if quotas in th, 
second crop militate against an increase inp 
duction by new producers. This is particula 
disadvantageous if the main crop is liable too 
matic or disease hazards, for lack of diversify 
tion can cause great fluctuations in exports eym 
if prices have been stabilized. eS 

4, Because underdeveloped countries cat gl 
good prices for primary commodities undéti 
quota system, they are not encouraged to denk 
op industry as an alternative to agriculture A 
a result they remain underdeveloped instead 
progressing towards a more industrialized eot 
omy. y 
In conclusion, it seems fairly clear that tk 
detrimental effects of price fluctuation can W 
curbed by international agreements. Thus ma 
producers of crops which are not yet regulate 
by such agreements are attempting to forms 
a system. On the other hand, producer cout 
tries may, in the long term, suffer from the aget 
ments if they are not regularly updated, ifit 
efficient producers are protected from free con 
petition, or if diversification into other crops“ 
into industry is hindered. 
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QUESTIONS AND EXERCISES 


1. 


(a) To what areas are the tea, coffee and cacao 
plants indigenous? 

(b) Give the main reasons for the shift to their 
present major areas of production. 

(c) Do you forsee any further shifts in the next 
30 years? Why? 


. Explain any three of the following: 


(a) Sugar cane is more 
than sugar beet. 
Supremacy in world coffee production has 
changed hands many times since the eight- 
eenth century. 

The invention of chocolate-making was the 
greatest single factor in the rapid expansion 
of world cocoa production. 

France, the greatest exporter and consumer 
of wine is also a net wine importer. 


economic to produce 


(b) 
(Q) 


(d) 


. Why is fermentation necessary in preparing all 


the beverages: tea, coffee, cocoa and wine? 
Describe the part played by fermentation for any 
three of them and show how it helps to give the 
desired flavour or taste in the final product. 


. What are the major geographical factors that 


influence the large-scale commercial cultivation 
of any two of the following pairs. 

(a) coffee and cocoa 

(b) tea and vines 


H.S.C.-TYPE QUESTIONS 


1; 


2; 


. For any two of the following: cocoa, 


What do you know of the world production, 
consumption and trade in either tea or wine? 
Discuss the importance of the tropics as the 
chief sources of supply of beverages to the 
temperate lands. 


. Examine the conditions that have contributed 


to the present world pattern of production of 
either sugar or coffee. 


. Select two competing areas of specialized pro- 


duction of tea or rubber or dairy products. 
Describe their comparative advantages. 


. Why do the European producers maintain their 


supremacy in the wine industry ? 

coffee, 
tobacco, sugar beet, locate areas noted for 
their commercial cultivation, and state the 
geographical conditions that favour their large- 
scale production. 


$: 


. With reference to either coffee 


201 


(c) sugar cane and sugar beet 

Select any one major area of production of any 
one of the beverages, and say what specific fac- 
tors favour its cultivation there. 


. Write brief notes on any four of the following: 


(a) Sencha or Green Tea 
(b) Coffee robusta 

(c) Fazenda 

(d) Beer 

(e) Phylloxera 

(£) Cocoa-butter 


. Explain why: 


(a) Brazilian attempts in the early twentieth 
century to manipulate world prices of coffee 
failed. 

The West African states of Ghana and 
Nigeria which took to commercial cocoa 
cultivation only at the beginning of this 
century became the largest producers. 
Most of the tea exports from the tropics are 
shipped to London. 

The international trade in wine is relatively 
small. 


(b) 


(c) 
(d) 


or cane sugar 
describe the trade in the commodity. What fac- 
tors favour its widespread distribution ? 


. Write a concise account of the economic geog- 


raphy of any one selected plantation crop. 


_ Consider the bases of regional specialization in 


tropical beverages, with special reference to any 
one major beverage crop. 


. For any selected area, examine the relationship 


between the development of coffee or tea with: 
(a) climate, (b) reliefand drainage, 
(c) labour supply, (d) government policy. 


, Explain any three of the following: 


(a) Chocolate-making factories are located at 
ocean ports rather than inland cities. 

(b) More cane sugar enters world trade than 
beet sugar. 

(c) China’s share in the international trade in 
tea has declined. 

(d) World production of wine is concentrated 
in the Mediterranean shorelands. 


6 Industrial Crops 


Introduction, 202; Rubber, 203; the Brazilian 
rubber boom, 203; development of plantations 
in South-East Asia, 204; geographical require- 
ments for rubber cultivation, 204: rubber culti- 
vation, 205; rubber processing, 206; world pro- 
duction and trade in natural rubber, 207; Syn- 
thetic rubber, 210; industrial uses of rubber, 


212; Estate and smallholding production 
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palm, 216; Coconuts, 219; Groundnuts, 1 
Soya beans, 222; Olives, 223; Cottonseed, 
Linseed oil, 224; Future of vegetable oil! 
Tobacco, 225; future of tobacco, 226; Exe 
and H.S.C.-type questions, 227, 
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Tne industrial crops are those which are grown not 
primarily as a source of food, such as grains, 
vegetables, sugar or beverages, but mainly to serve 
industrial uses. In this category the major crops are 
the fibres (Chapter 7), natural rubber, the various 
vegetable oils, and tobacco. Vegetable oils are used 
for food as well as for industry but rarely in the 
form directly derived from the plant. Tobacco is 
consumed by humans but not as food. Thus these 
crops are better grouped with the industrial crops. 

Industrial crops face many similar problems 
despite their varied nature. The most important is 
that agriculture, relying as it does on natural factors 
such as climate, soils and so on, is basically a rather 
inefficient way of producing industrialraw materials. 
Crops are often produced Seasonally, and there is 


substitute for essential food crops. With indwtt 
crops, however, it is often possible to pr 
synthetic products, e.g. synthetic fibres, $ 
rubber, chemically. Production of synthetic 
als is generally more efficient than ail 
in terms of constant or easily geared output 
the market, and in terms of cost. The highly 
nized processes involved in producing § 
materials can be carried out ona large 
Production costs are substantially redu 7 
some of the industrial crops suffer greatly, 
competition with synthetic products. fe: | 
There are certain exceptions to the pa al l 
lined above. For instance, synthetic tobacco o 
produced but cannot compete with the bait 
Tobacco is thus secure from coma fall 
markets may be affected in future by t vi j 
its deletrious effect on health is now welles roni 
Oils do not suffer from synthetic sba ‘40 
there are many types of vegetable oils We M 
substitute for each other. This means i ald 
tion in this field is strong, and once a marxe”, i 
by any particular oil product or by ee el 
oil-growing country it may not be Ney 
instance, the U.S.A. was once a major i 


A 
oye 
vegetable oils but the development p it 
cultivation during the war to substi elf-sulflt 
meant that the U.S.A. soon became a 6 
and even a major exporter. Similarly, 4 
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time copra, from coconuts, is suffering a decline in 
markets because more recently developed vegetable 
oils have production or processing advantages. 

Despite certain disadvantages of industrial crops, 


they also share certain advantages. Demand for 
almost all industrial crops is increasing and is un- 
likely to fall, so that markets are secure even though 
some of the demand is met by synthetic products. 


RUBBER 


Rubber is the latex of the tree Hevea brasiliensis 
and is a kind of natural plastic with many invalua- 
ble qualities such as elasticity, resistance to water 
and non-conduction of electricity. It is thus a useful 
substance for waterproofing, insulating and for use 
where a strong but elastic substance is required, 
e.g. in the making of pneumatic tyres. 

Many plants produce latex capable of making 
rubber, including various tropical trees such as 
balata, funtumia elastica and gutta percha, as well 
as certain plants of the dandelion family in the 
temperate regions, such as guayule from Mexico 
and kok-saghyz from Russia. Many of these were 
used experimentally in the early days. However, the 
Hevea tree, native to the Amazonian rain forests, 
has become the almost exclusive provider of natural 
rubber. At first rubber was produced simply by 
collecting latex from the forest trees. It was used in 
South America from the earliest times, but was only 
introduced into Europe in the eighteenth century. 
Its only important use at that time was to rub out 
pencil marks and this was the origin of the name 
rubber, for it was called caoutchouc by the Amazon- 
ian peoples. In the early nineteenth century, how- 
ever, its value as a waterproofing agent was realized 
by Charles Mackintosh who used it on cloth to 
make a waterproof material. Unfortunately, this 
use did not immediately become important for the 
rubber tended to become sticky in hot weather and 
brittle in cold weather. It was thus by no means 
ideal for garments. This problem was overcome by 
the discovery of the vulcanizing process in 1839. 
Charles Goodyear of the U.S.A. found that, by 
heating the rubber and mixing it with sulphur, a 
stronger substance, less sensitive to temperature, 
could be made. With the development of the motor 
car and the use of pneumatic tyres after 1895, the 
importance of rubber became well-established. 
Demand has risen steadily ever since. 


The Brazilian rubber 
boom 


The rapid rise in demand for rubber at the turn of 
the century led to a tremendous rubber boom in the 


Amazon Basin. Rubber was collected from wild 
trees in the tropical forest and huge numbers of 
seringueros or rubber collectors were employed to 
search for rubbertrees which were widely distributed 
through the forest. The seringueros led a lonely life 
at scattered riverside camps, their only link being 
with the river launch of their employer, which 
occasionally called to take away the rubber they 
had collected. From the camp the rubber collector 
cut a path to reach as many scattered trees as 
possible. Latex was collected simply by slashing the 
bark of the trees. The latex was smoked over fires 
and formed into solid balls of rubber. This was a 
destructive system for many trees were overtapped, 
or destroyed by collectors who wanted to make a 
quick profit. No new trees were planted, and despite 
the huge profits made at the time, no one in Brazil 
thought of the future when the existing trees would 
cease to yield. The boom brought great wealth to 
the Amazon for a few years and the main centre was 
Manaus, where there was a kind of gold-rush at- 
mosphere. The town grew rapidly and its great 
opera house is a monument to this day of the rubber 
boom. 

The end of the boom came because rubber planta- 
tions were established in South-East Asia. Seeds 
were taken to Kew Gardens in England by Sir 
Henry Wickham in 1876 and rubber trees were 
grown in Ceylon and Malaya in the succeeding 
years. It took some time for plantations to become 
accepted and for output to increase, but they in- 
evitably rose to prominence. In 1910 the plantations 
were producing about 9 per cent of the world’s 
rubber; in 1914 the proportion had risen to 60 per 
cent and by 1924 plantations accounted for 93 per 
cent of all rubber. The inefficient, expensive and 
careless methods employed in Brazil could not 
compete and the boom collapsed. The Amazon 
region has been virtually ignored ever since and is 
only just beginning to be systematically opened up 
by roads. 

In 1927 the Ford company attempted to intro- 
duce plantation agriculture into the Amazon basin. 
Thousands of acres of land were cleared and thou- 
sands of trees planted but the new plantations faced 
many problems. Disease attacked many of the trees 
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even though they were immune when growing wild 
in the forest, so that Malayan stock had to be graft- 
ed onto local roots. It was then found that the 
Malayan trees suffered from leaf diseases so local 
resistant tops had to be grafted onto the trunks of 
the Malayan trees. Soil erosion was also acute in 
some of the plantations. The main problem was, 
however, that there was no large labour supply. 
After the collapse of the rubber boom, population 
rapidly declined in the region, and despite high liv- 
ing standards provided by the company, labour 
could not be recruited in sufficient numbers. The 
estates were thus unprofitable and after the Second 
World War they were handed over to the Brazilian 
government, which now runs them. Brazil however 


produces only a minute percentage of world rubber 
today. 


Development of 
plantations in 
South-East Asia 


The main factor which led Europeans to intro- 
duce rubber trees to South-East Asia was the desire 
to maintain constant supplies, At the time most of 
the South-East Asian countries were under colonial 
rule and thus rubber grown there could be control- 
led by the European user countries, Once it was 
established that rubber trees, if Properly treated, 
could be tapped continuously for many years, it 

me clear that the expense of clearing land and 
establishing a plantation would be repaid and that 
tubber yields would be more reliable than those 
derived from the wild forest trees of the Amazon. 
Moreover, while a forest rubber collector was only 
able to tap about 200 trees because of their scattered 
distribution, a plantation worker could deal with 
300 or 350 a day. In fact since trees are tapped on 
alternate days, a single worker could be responsible 
for as many as 700 trees. It was thus very much 
cheaper and more efficient to obtain rubber from 


€ Asia for the crop and the 
rapid growth in world rubber demand 
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crops; and the work of Henry Ridley, 
great deal to popularize and promote the or 
Malaya and greatly improved tapping metl 
Rubber plantations were established 
South-East Asian countries, especially in Ma 
and Indonesia, but also in Cambodia and 
The Philippines is the only South-East Asiar 
try which grows no rubber. Thailand was reli 
slow to develop the crop because, asani XN 
country, it was less attractive to investors thy 
colonial territories, though Chinese gettin) 
southern Thailand now produce consider 
amounts of rubber. Rubber is also grown nt 
ern India and Ceylon. bi | 
As plantations were established in Mal 
to some extent in Indonesia, the demand fo 
to clear and maintain the estates and to tip! 
rubber became apparent. Immigrants from| 
and from southern India flocked to South-Ea 
to get work on the estates. Peak numbers i 
migrants entered Malaya in the 1930s but 
tion has declined since the Second World W 
result of immigration, people of Indian e1 
account for about 10 per cent of the 
Population. The larger proportion of peop 
Chinese extraction in the population Is no 
due to the establishment of estates. Chinesecal 
Malaysia to work tin, run shops and gone 
Crops as well as to work on rubber estates l 
More recently rubber estates have been a | 
in many other countries, notably in the i 
an states such as Zaire, Nigeria and Ghan 4 
South-East Asia, and particularly Malays” 
dominates the world rubber market. 


Geographical requir “a 
ments for rubber culti 


of the tropical forests and requires as 
temperatures of around 80°F. (27 ci ; 
tures should not fall below 70°F. (21 a 
the tree cannot be grown at high altitu ae w 
temperatures are too low. In practice 1t1$ a 
ly grown above 2,000 ft (610 m). Jentil” 
RAINFALL. Rubber requires a Pisi 
ply of moisture; rainfall should be at 16% 
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(1,525 mm) and is usually 80 or 100 in (2,030 or 
2,540 mm). Rainfall must be fairly evenly distribut- 
ed throughout the year, because strongly seasonal 
rainfall regimes are unsuitable. 

3, SOIL. A rich soil naturally promotes develop- 
ment but, in fact, rubber will do well on a wide 
variety of soils, some of which would be too poor 
for many crops. Deep, friable, well-drained soils are 
ideal as they promote root development, and acidic 
soils are also suitable. Alluvial lowland soils are also 
ideal provided they are adequately drained. Cover 
crops help to reduce soil erosion in the early stages 
of tree growth before the root system of the rubber 
trees can adequately bind the soil. 

4. LAND. For several reasons, the land cleared 
for plantations should be flat or gently undulating. 
Firstly, gently sloping land is most easily cleared of 
its original vegetation by mechanical equipment, 
and since the costs of establishing and replanting 
estates are high, this is an important consideration. 
Secondly, in tropical areas, when the original forest 
cover is removed, soil erosion can take place very 
rapidly. Rubber plantations were originally clean- 
weeded, and though this is no longer done few 
plants grow under the shade of the trees. Thus on 
steep slopes soil erosion isa major problem; only on 
relatively gentle slopes can it be kept under control. 
Steeper land can be terraced to reduce erosion but 
this adds to costs. Gently sloping land also makes 
the work of the tappers easier than if they had to 
traverse steep slopes and difficult terrain. 

5. LABOUR. Rubber estates need a large, effi- 
cient and fairly skilful labour force, for every tree 
in an area of several thousands of acres has to be 
tapped every other day. Labour must also be rela- 
tively cheap to keep natural rubber competitive 
with synthetic. Apart from tapping, other estate 
jobs such as trimming undergrowth, maintaining 
roads, and the early stages of rubber processing all 
require numerous workers. 


Rubber cultivation 


_ The first essential in establishing a rubber estate 
is to clear the land of forest. The trees are felled and 
may be sold for timber or allowed to dry for several 
weeks before being burnt. Clearing a rubber 
plantation for replanting is basically similar, though 
the rubber wood is less useful than that of forest 
trees. It may, however, be sold as fuel. Once the 
trees have been cleared and roots grubbed out 
where possible, the land is usually terraced, except 
where it is almost flat, to counteract soil erosion. 
The terraces are about 2 ft wide (0.6 metres) and 
are cut mechanically along the contours. 


Meanwhile seeds have been raised in a nursery. 
When the rubber seedlings are about 2 in (5 cm) 
in diameter buds from high yielding clones are 
grafted onto the seedlings. A clone is a race of trees 
with inherited characteristics and thus all the trees 
bred from this stock will have the same characteris- 
tics. Once the grafted bud is established the remain- 
der of the old seedling is removed and the grafted 
section forms the main part of the tree. 

When the land has been cleared and prepared, the 
seedlings can be planted out. The trees are placed 
at intervals of between 12 and 20 ft (3.5 and 6 
metres) in regular rows, using the prepared terraces 
on sloping land. Rubber trees have a gestation 
period of 5 to 7 years and thus the seedlings must 
be regularly inspected, fertilized, sprayed against 
pests, and the land weeded, until they come into 
bearing. Cover crops are usually planted between 
the seedling trees to prevent soil erosion. The best 
cover is provided by leguminous creepers, which 
have been bred from jungle plants and are thus suit- 
ed to local conditions. These spread all over the 
ground, forming an effective mat of vegetation and 
at the same time enrich the soil with nitrogen. If 
special cover crops are not planted ordinary grass 
and herbs may form a suitable cover, but care must 
be taken that the estate is not invaded by lallang 
grass (Imperata cylindrica) which is a weed almost 
impossible to remove. In some cases owners of 
smallholdings or small estates may not be able to 
afford to allow their land to be unproductive for 5 
years or more. They plant catch crops between the 
seedlings to gain an income. The usual catch crops 
are pineapples, bananas, sweet potatoes, manioc or 
even hill padi. Catch crops can only be grown when 
the seedlings are fairly small, for when the trees 
begin to reach maturity they cast too much shade 
for a good crop to be grown underneath. Catch 
crops are a useful method of supplementing income 
in the waiting period but, if not carefully chosen and 
planted, they may dangerously enhance soil erosion 
to the eventual detriment of the rubber. 

The fully grown rubber tree is a large, smooth- 
barked tree with branches springing out at some 
height from the ground. It sheds its leaves annually 
despite its equatorial habitat. This is known as 
wintering, and during this period ofa few weeks, the 
tree yields less latex. The latex is a white milky 
liquid which oozes out when the bark is cut. It 
contains about 60 per cent water, 35 per cent rubber 
hydrocarbons and several minor mineral consti- 
tuents. Tapping is the carefully controlled cutting 
of the bark to release the latex. Rubber trees are 
usually tapped on alternate days, using a special 
knife. Tappers start their work early in the morning 
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6.A Tapping rubber trees is a fairly skilled job as only 
a thin sliver of bark must be removed each time. Each 
tapper can tap several hundred trees a day. Depart- 
ment of Information, Malaysia 

and tap about 300 trees each. The latex runs out into 

small cups attached to the tree and is collected by 

the tappers. On wet days tapping is not done as the 
rainwater dilutes the latex. 

Rubber trees can be tapped for about 35 years 
before yields begin to be uneconomic. The estate 
must then be cleared of its old trees and replanted, 
Research into the rubber plant and the production 
of high-yielding varieties means that yields per acre 
from replanted estates are often very much higher 
than from those with older trees. This has encourag- 
ed a great deal of replanting, and average yields per 
acre have risen from about 350 pounds of latex per 
acre per year (390 kg/ha) to 1,500 to 2,100 pounds 
per acre per year (1,680 to 2,350 kg/ha.) Yields are 
expected to improve greatly in the future and figures 
as large as 5,000 pounds per acre (5,515kg/ha) have 
been suggested. 

Rubber is grown both on estates and on small- 
holdings. Estates are technically those holdings 
covering more than 100 acres (40 ha) of land. The 
large estates, which may cover several thousand 
acres, are highly organized and employ a large 
number of people. Estates or plantations are best 
sited within easy distance of major routeways to 
ate the export of the rubber. Large estates 


have a central administrative area with the office of 
the manager, the houses of the workers and the 
processing plant, smokehouse and so on. Many also 
provide recreation grounds or other facilities for 
their workers. This central area is linked to out 
lying parts of the estate by earth roads by which 
tappers reach the trees for which they are respon- 
sible. These roads must be carefully maintained, the 
estate must be kept free of unwanted vegetation, 
precautions must be taken to prevent mosquitoes 
breeding and so on. All these factors make running 
costs relatively high. 

Smallholders grow rubber on small plots of land 
(of less than 100 acres or 40 ha) and produce only 
small quantities of rubber, though in aggregate 
they contribute considerably to the total output. In 
Malaysia, smallholders produce more than half 
the total rubber output. They tend to grow rubber 
in addition to other crops, the main pattern being 
the growing of padi for subsistence purposes and of 
rubber as a cash crop. Smallholders usually employ 
no labourers, the tapping, maintenance, and pro- 
cessing being done by the smallholder and his 
family. Overhead costs are low. Since smallholders 
are less able to bear the costs of waiting for trees to 
mature, they tend to grow catch crops, some of 
which lead to soil erosion. Some may also overtap 
their trees to gain a quick profit, though in the long 
term this leads to lower output. Smallholders too, 
can less readily afford to replant with high-yielding 
varieties and thus output per acre from smallhold- 
ings is usually lower than from estates. Most govern- 
ments of rubber producing countries alleviate this 
problem by giving grants towards replanting. 
Smallholders, however, are able to vary their out- 
put to some extent. When prices are low they do 
not tap the trees; estates on the other hand must 
keep up a constant output to make production 
economic. 


Rubber processing 


The collected latex is first coagulated into soft, 
spongy blocks by adding formic acid or acetic acid. 
This makes it solid and more easily handled and it 
is passed through rollers to squeeze out water, and 
produce sheets which are then cut into standard 
sizes. The rubber sheets are smoked in a specially 
constructed smokehouse for several days in order to 
preserve them. Smoked sheet rubber is brown in 
colour rather than white. 

There are several other ways of processing the 
rubber. For instance, the sheets may not be smoked 
but simply dried and rolled very thin through pairs 
of rollers moving at different speeds to produce the 
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yery fine crinkly sheets known as crepe rubber. 
Alternatively, the rubber may not be coagulated at 
all but be exported as latex. If this is the case the 
latex is concentrated to remove some of the un- 
wanted water, either by a centrifugal process, or 
by evaporation, and is preserved by adding ammo- 
nia, Concentrated latex has many advantages as an 
export product for it is more easily handled than 
sheets, being carried in special tanker-trucks, rail- 
wagons and ships. It can also be used almost im- 
mediately by consuming firms for making such 
things as foam rubber cushions and mattresses. 
The latest processing method is to produce hevea- 
crumb, This is done by adding-a mixture of chemi- 
cals to the rubber so that when it is passed through 
rollers it does not form a sheet but a mass of crumb- 
like pieces. Heveacrumb dries very quickly and is 
thus produced very quickly and relatively cheaply. 
It can be produced in 5 to 6 hours instead of the 
5 to 6 days taken to make smoked sheets. The 
crumbs are pressed together into bales for transport, 
and packed in polythene bags. Heveacrumb is 
adaptable to a wide range of uses by consumers and 
is oe an increasingly important way of processing 
rubber. 


Rubber is processed in factories attached to the 
large estates but much rubber is grown not on 
estates but on smallholdings. Such producers 
naturally do not have access to all the same equip- 
ment as estates, but use simpler equipment to 
process small quantities of rubber. Old oil cans are 
used for coagulating trays and the rubber is rolled 
through mangles to make sheets, which are dried 
on the roadside or on lines. These are then taken to 
dealers for smoking or reprocessing into crêpe. The 
difficulties of processing mean that smallholders’ 
rubber is usually not of as high a standard as that 
produced on estates, and cannot be produced to 
specified quality standards for export purposes, but 
central factories have been set up to deal with 
smallholders’ rubber, where the output of numerous 
farmers can be processed in bulk. This allows stand- 
ards to be maintained. 


World production and 


trade in natural rubber 
Despite the spread of rubber planting to many 

tropical lands, South-East Asia has maintained the 

dominant position in rubber production which it 


6.1 World distribution of natural rubber production. 
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gained in the 1920s. Malaysia is the largest single 
producer (40 per cent of the world total). Almost 
as much rubber is produced in Indonesia (34 per 
cent), and Thailand and Ceylon both have a signifi- 
cant production (Fig. 6.1 & Table 6.1). The minor 
producers are India, Liberia, Cambodia, Nigeria, 
Vietnam and Zaire.’ Brazil accounts for less 
than 1 per cent of the world output today. The 
vast majority of the natural rubber produced is 
destined for export and the main producers are also 
the main exporters. The major importers are, of 
course, the industrial countries of the West, namely 
the U.S.A., the U.K., West Germany and France, 
Other important buyers of natural rubber include 
Japan, the U.S.S.R. and China. In future the com- 
munist bloc can be expected to become increasingly 
important since its petrochemicals industry and 
therefore its synthetic rubber output is somewhat 
less well-developed than that in Western Europe 
and the U.S.A. 

MALAYSIA. Rubber has been grown on planta- 
tions in Malaysia since the end of the nineteenth 


extent on the east coas 
scattered areas of East Malaysia (Fig. 6.2). Rubber 
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6.2 Main tubber+growing regions in Malaysia. 


while Chinese-owned estates tend to be smaller 
Most of the smallholder rubber producers are 
Malays. Labourers may be drawn from all three of 
the major races in Malaysia, though traditionally 
most of the estate labour has been provided by im- 
migrant workers from southern India. Many rural 
Chinese also work on rubber estates. g 
There are several reasons for the Malaysian 
dominance of rubber production. 
1. Expansion of rubber growing. The area devot- 
ed to rubber growing has grown continuously 
since the crop was first introduced, though H 
rate of growth was slow after the Second Worl 
War until Independence in 1957. After this i 
Government encouraged the development of pr 
holding rubber production, and acreage under the 
crop has expanded rapidly. Rubber has also been 
the major crop planted on Land Development 
Schemes (Discussion Point 2). 3 
2. Research and replanting. Rubber research Is 
well-developed and new strains and high-yielding 
Varieties have been introduced. The main resear¢ 
body is the Rubber Research Institute (RRI) 4 
Kuala Lumpur. New bud-grafting methods am 
selective breeding have greatly improved yields, 
and new planting and tapping methods are being 
tried. In future it may be possible to cut labour 
Costs by tapping once a week rather than every e 
or by planting fewer, higher-yielding trees. Replan i 
ing of estates'and smallholdings has been encourag 
ed by Government grants. It is estimated that ne 
than 78 per cent of estate land and over 50 per Safi 
of rubber smallholdings have been replanted wit 
new, high-yielding trees, with a consequent im 
provement in output. New trees yield three or fou 
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times as much latex as the older trees. This great re- 
planting effort has not been matched by any other 
major rubber-producing country. 
3, Political stability. Malaysia provided a stable 
colonial economy before the Second World War 
and since Independence was gained after the 
Emergency (1948-60) the government has not only 
been stable but has greatly encouraged improve- 
ment and development in the rubber industry. This 
contrasts with the case in other countries, where 
prolonged struggles for independence, confiscation 
of estates and lack of realization of the importance 
of replanting has retarded the development of the 
industry. While encouraging local smallholders the 
Government has not discriminated against estates 
and has not over-exploited the rubber industry with 
heavy taxation. 
4, New presentation. Malaysia has also made 
great efforts to make natural rubber more competi- 
tive with synthetic in world markets. Apart from 
raisingyieldsand reducing the labour forcerequired, 
the presentation of rubber has also been im- 
proved, e.g. by the introduction of heveacrumb and 
the gradual expansion of concentrated latex pro- 
duction, Standards are maintained by setting limits 
on the amount of impurities such as ashand dirt to 
be tolerated in the processed rubber; standardizing 
the quantities of chemicals and minerals such as 
copper, nitrogen, manganese, present in the rubber; 
and by regulating processing and preservation 
methods. Standard Malaysian Rubber (SMR) 
conforms to certain specific standards in this way 
and is now well-established in world markets as 
Nigh quality rubber. There are three grades, SMR 5, 
MR 20 and SMR 50. These standards are met by 
mu! estates and many smallholders but are not 
mie te by other rubber producing countries. 
to HL alaysia has an advantage in its reputa- 
n tor producing high-quality rubber. 
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INDONESIA. Rubber was introduced into Indo- 
nesia at the end of the nineteenth century by the 
Dutch for much the same reasons as the crop was 
brought to Malaya. Profits to be made from rubber 
in the early twentieth century were very attractive 
and many rubber estates were established. Since 
most of the land in Java was owned by peasant 
farmers, most of the rubber estates were set up in 
Sumatra. Estates were owned mainly by the Dutch 
and British. For many years Indonesia was the 
leading rubber producer and it is still the second 
largest producer, with an annual output of around 
760,000 tons compared with 993,000 tons for 
Malaysia. 

In Indonesia, however, output has lagged behind 
because of political and economic instability. After 
independence was gained land belonging to Dutch 
planters was confiscated and British estates were 
taken over in 1963 because of British support for 
Malaysia during Confrontation. Estates taken over 
by smallholders or invaded by squatters were 
reduced in efficiency. Moreover many restrictions 
were placed on rubber estates, and because of their 
earlier prosperity both estates, and smallholdings 
were overtaxed and exploited. This led to a decline 
in productivity, a lack of improvement, research 
and replanting. However, since the fall of President 
Soekarno an attempt has been made to restore 
economic stability to the country and to improve 
agricultural production. This sequence of events is 
reflected in rubber output figures. The average 
annual production between 1952 and 1956 was 
around 736,000 tons. This declined to only 582,000 
in 1963 and figures have gradually improved since. 
Output only reached its former level in 1967 (Table 
6.1). 

Orie SOUTH-EAST ASIAN PRODUCERS. 
Rubber is also grown elsewhere in South-East 
Asia. Thailand is the third largest world rubber 


TABLE 6.1 Production of natural rubber for selected years 
— (in thousands of metric tons) 


Current prod. as % of 


Countr , 

í Sea 1963 1967 world total 
Malaysia 661 831 993 40 
Indonesia 736 582 760 34 
Thailand 118 198 214 3 
Ceylon 97 105 143 5 
India 22 37 63 2 
Liberia 38 41 62 2 
Cambodia 25 46 54 1 

igeria 26 64 48 1 
Source: F.A.O. Production Yearbook ` : 
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producer but produces only 8 per cent of the world 
total. Rubber can only be grown in southern Thai- 
land for the seasonally dry climate in most of the 
country prevents rubber growing. Rubber is grown 
mostly by smallholders and small estate owners of 
Chinese extraction. In Cambodia most of the 
rubber estates were French-owned, though there is 
also a state-owned plantation. Rubber is grown 
mainly in the east of the country but production has 
been interrupted by the outbreak of war. Rubber 
estates in Vietnam were also French-owned but 
many were abandoned because of the Vietnam war 
and output has steadily declined since 1963. The 
main rubber-growing area is to the north-east of 
Saigon. 

CEYLON and INDIA. When Sir Henry Wickham 
first obtained some seeds from Brazil, seedlings 
were grown in Ceylon, and rubber has been grown 
there ever since, though output has always been 
overshadowed by South-East Asian countries. 
After tea, rubber is Ceylon’s most important export 
crop. Most of the rubber is on smallholdings or on 
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small plantations but a large proportion has been 
replanted with the assistance of government sub. 
sidies. In India, some rubber is grown in the south. 
west where the relatively well-distributed rainfall ig 
suitable for the crop. Output is around 63,000 tons 
annually. i 

WEST AFRICAN PRODUCERS. Liberia, with 
its large American-owned Firestone estates and pro- 
cessing factories, is the largest producer in West Af 
rica. Rubber estates occupy 251 square miles (533 sq. 
km) and Liberia claims to have the world’s largest 
single plantation. Estate organization and rubber 
processing are highly efficient and scientifically ma- 
naged. Rubber growing in West Africa was initiated 
in the 1920s when the Stevenson Restriction Scheme, 
aimed by the British at raising the prevailing low 
price of South-East Asian rubber, led to the open- 
ing-up of alternative areas by American consumers. 
Ivory Coast, Nigeria and Zaire also have large 
efficient estates, and other West African countries 
such as Ghana are minor producers. 


Synthetic rubber is a special kind of plastic and 
is derived from the petrochemicals industry. 
Natural rubber is mainly composed of hydrocar- 
bons and petroleum contains many hydrocarbons 
which, when combined, can be used to make rub- 
ber very similar to the natural product. Synthe- 
tic rubber was first made by Germany before the 
First World War, and was used to a certain ex- 
tent to reduce imports, but its early use was only 
on a small scale as synthetics could not at that 
time provide acceptable substitutes for all pur- 
poses. However, further development by Ger- 
many during the 1930s led to the development 
of Buna rubbers, derived from butadiene and sty- 
rene, and these could be used for most of the 
normal purposes, such as tyres, cable and wire 
insulation, for which natural rubber was used. 
At the same time the U.S.S.R. began to develop 
synthetic rubber production and at the outbreak 
of the Second World War, Germany and the 
U.S.S.R. were the only significant synthetic rub- 
ber producers. 

Although the U.S.A. began to devel - 
thetics during the 1920s a 1930s, bean 
was concentrated on producing specialized rub- 
bers with particular qualities rather than those 


SPECIAL TOPIC 6 
Synthetic rubber 


for general use, for which natural rubber was 
readily available. Natural rubber was preferred, 
partly because of its adaptability, but also be 
Cause at that time it was much more cheaply pro- 
duced than the new synthetics. 

When, however, Japan occupied South-East 
Asia and natural rubber supplies were cut off, 
the U.S. government developed a huge synthetic 
rubber industry, with plants in many parts 0 
the country, and within a very short time be 
came not only the leading synthetic rubber pro- 
ducer but the leading rubber producer of any 
kind. Today, the U.S.A.’s rubber production 1$ 
more than twice as large as Malaysia’s. 

The rubber industry in the U.S.A. was sold to 
private companies after the War,and theindustty 
is closely linked with petrochemicals and heavy 
chemicals concerns. War-time production was 
mainly of GRS (or government rubber-styren® 
type), the U.S. equivalent of the Buna rubbers, 
but development and improvement of synthetics 
continued, and by 1960 it was possible to pf 
duce the so-called stereoregular rubbers which 
are chemically identical with natural rubbet: 
Natural rubber is, however, still preferred or 
certain purposes. 
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The synthetic rubber industry, while concen- 
trating on producing a substitute for natural rub- 
ber, has also played an important role in pro- 
ducing special rubbers for specific purposes. By 
varying the chemical composition slightly syn- 
thetic rubbers can be given added resistance to 
great heat, to oil or to corrosive chemicals. Sili- 
cone rubbers are specially made to retain their 
elasticity at very low temperatures, where natural 
rubber would become brittle and useless. Spe- 
cialized rubbers are more expensive than ordi- 
nary rubber but can be used for purposes where 
natural rubber would be unsuitable. 

Though the U.S.A. is by far the largest pro- 
ducer many other countries now make the syn- 
thetic rubber including the U.S.S.R., Japan, 
West Germany, Canada, the U.K., France, 
Italy, the Netherlands and East Germany (Fig. 
6.3). Output of synthetic rubber from countries 
outside Europe, Japan and North America is 
generally very small, the largest producer being 
Brazil, which now produces twice as much syn- 
thetic as natural rubber, despite the fact that the 
rubber tree originated there. 

Total world output of synthetic rubber has in- 
creased greatly since the War. The U.S.A. has 
more than doubled its war-time peak production. 
This growth has been linked with the overall 
growth of the petrochemicals industry, which is 
D eg growing industry in the world today. 
; etic rubber output is now almost 4 million 
ons annually, compared with 2.5 million tons for 
natural rubber. The U.S.A. alone accounts for 
Ei than 2 million tons. As a result of large- 
a omis, and greater efficiency of pro- 
Aleks j resulting from technical improvements 
for ¢ oe industries as a whole, prices 
a a etic rubber have been reduced. How- 
ly uy ural rubber is still competitive, especial- 

en high yields per acre can be obtained. 


The future of natural 
and synthetic rubber 
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6.3 Major producers of synthetic rubber by percen- 

tage of world total. U.N. Statistical Yearbook 
by technical improvements or larger-scale pro- 
duction. 

4. Output can be varied more easily in res- 
ponse to changes in the pattern of demand than 
can natural rubber output. 

Natural rubber has none of these advantages; 
on the contrary it is produced in countries which 
are distant from major markets; it is produced 
by labour-intensive methods and rising wage 
rates could force prices up. Moreover, like other 
basic commodities in world trade, although it is 
produced to a fairly uniform standard and is al- 
ways available in large quantities, it is subject to 
marked fluctuations in price. Many buyers would 
prefer the stable prices of synthetic, even though 
these might be dearer, to the uncertainty of the 
natural rubber market. 

The outlook for natural rubber is not, how- 
ever, as gloomy as this summary would suggest. 
This is because rubber producers are continually 
improving yields, efficiency and presentation of 
the rubber. Many are also taking steps to reduce 
labour requirements so as to reduce production 
costs. Many experiments in selective breeding 
and the use of chemical stimulants have shown 
that yields can still be greatly improved. Thus 
natural rubber is likely, in the long run, to be 
produced more cheaply than at present. The in- 
creasing development of rubber processing in- 
dustries in the producer countries will also help 
to safeguard the demand for natural rubber. It 
is also hoped to introduce some kind of inter- 
national agreement on rubber prices to reduce 
market fluctuations. 

Finally, the demand for rubber is continually 
expanding and neither synthetic nor natural rub- 
ber can alone provide all the rubber required by 
the world’s industries today. Thus it seems that 
there will always be a market for natural rubber, 
and for increasing quantities, as long as produc- 
tion can remain competitive. 
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Industrial uses of rubber 


Rubber has a number of useful properties, the 
most important being elasticity, water resistance 
and electrical non-conductivity, It is thus used for a 
wide range of goods. These include rubberized 
waterproof materials, rubber shoes and boots, rub- 
ber soles (crêpe); insulating materials in cables and 
wires; washers and trims where joints are to be kept 
water-tight; conveyor belts, and other forms of 
belting; hoses and Pipes; cushions and mattresses 
(foam rubber), carpet backings; erasers. The largest 
single use for rubber, however, is for tyres for 
bicycles, automobiles anda w 
cial vehicles, including airer 
vehicles and all kinds of trucks and lorries, 

Rubber manufacture involves first chopping up 
the sheets and Softening the rubber. This process is 


the western industrial coun- 
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e many types of cushions and 


_ 


tries, especially the U.S.A., as well as Japan eer 

U.S.S.R. The main producers of tyres are n 

U.S.A, Japan, West Germany, France and the U.K. 

(Fig. 6.4). , | 

6.4 Major tyre manufacturers by percentage of worl 
total. U.N. Statistical Yearbook 
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ESTATE AND SMALLHOLDING PRODUCTION OF COMMODITIES 


DISCUSSION POINT 6 
Estate and smallholding production 
of commodities 


The production of most of the major agricultural 
commodities, such as rubber, palm oil, coffee, 
tea, cocoa, tropical fruits, cotton, which enter 
world trade, is concentrated in the underdevel- 
oped countries. Most of the crops are produced 
by two very different farming organizations, 
namely estates or plantations and peasant farms 
or smallholdings. Rubber is produced mainly on 
estates, but there is an increasing number of 
smallholdings, especially in Malaysia; oil palm 
is grown almost exclusively on estates in South- 
East Asia but on both estates and peasant farms 
in West Africa; cocoa is grown: mainly by peas- 
ants in Africa but on estates in tropical America; 
tea is grown largely on estates; cotton and coffee 
are grown mainly by peasant farmers, though 
there are also large plantations. 


Why do the two 
systems of cultivation 
exist side by side? 


À The main reasons are historical. The planta- 
tions and estates were, for the most part, set up 
by European companies, though some were es- 
tablished by rich local planters. The essential re- 
quirement for the setting up of large estates is 
the availability of capital, especially in the case 
of tree crops which take several years to mature, 
since only a large commercial organization could 
afford to wait for several years before getting a 
return from the land. Their leading characteris- 
tics are (a) large-scale operations, (b) labour-in- 
tensive methods, using local or immigrant la- 
bourers, (c) a monocultural system based on a 
single crop (though many estates are now diver- 
sifying into new crops because of market fluctu- 
ations), (d) heavy investment in the estate, in 
Toads or light railways, in administrative build- 
ings and workers quarters, and in processing 
facilities, 

Peasant farming of major commodities has 
arisen in several ways. In some areas, e.g. in parts 
“ West Africa, the setting up of estates was dis- 
E and commercial growing of cash crops 
bth leveloped gradually by small farmers. In 

T areas estate owners found it more econo- 


mical to operate only the processing facilities and 
thus leased the land to small farmers to grow 
the crop, e.g. in the case in the West Indian sug- 
ar industry. 

In other regions the gaining of independence 
caused a reaction against foreign ownership of 
estates, and the land was confiscated and divided 
up amongst local smallholders, e.g. in Indonesia 
and parts of East Africa. Elsewhere, though for- 
eign operation of estates was not discouraged, 
smallholders were given the opportunity of grow- 
ing cash crops as well, so as to spread the wealth 
gained by cash crop exports more widely, e.g. in 
Malaysia. In some countries, special land schem- 
es have been developed for the growing of com- 
modities by small farmers, e.g. the F.L.D.A. 
schemes of Malaysia and the Gezira cotton 
scheme of Sudan. 

Smallholder production of cash crops is 
characterized by (a) small-scale operations, (b) 
the use of labour supplied by the farmer and his 
family or occasionally by seasonal migrant la- 
bourers during harvesting, (c) a monocultural 
system, although cash crops are often grown in 
one part of the farm or in one season and sub- 
sistence crops in another, (d) a low rate of in- 
vestment because smallholders do not have large 
capital resources, (e) government or commercial 
provision of collecting and processing facilities. 


What are the relative 
advantages of the 
two systems? 


The chief advantages of estates lie in their effi- 
ciency. Because they are large-scale operations 
they obtain most of the economies of scale. Es- 
tates are often highly organized and run on 
scientific lines, so that a constant output of good 
quality is usually obtained. Because the output 
is assured it is worthwhile for estates to invest 
in their own processing facilities. Because the en- 
tire output is quickly and efficiently processed, 
it is often of a higher quality than the output of 
smallholdings. The availability of capital and the 
greater degree of investment also leads to the 
rapid adoption of modern production methods, 
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especially the use of high-yielding species, the 
use of machinery, or the use of new methods of 
processing. The bulk output can also be more 
easily and advantageously marketed than the 
smaller output of smallholdings. 

Peasant farms have none of these advantages. 
The output is small because only a small area is 
devoted to the crop. The methods of harvesting 
and processing are often more simple, and may 
result in lower quality output. Marketing is more 
difficult for the various farmers must sell their 
crops to dealers or middlemen, who are then able 
to process them and sell in bulk. Thus the profit 
margins of smallholders are lower. This problem 
is overcome in many countries by government 
agencies which purchase and process the crops 
in central factories to which all the smallholders 
have access. 

Small farmers have several other difficulties. 
The lack of capital may lead to inefficient pro- 
duction, because the farmer may not be able to 
afford to replant his land with higher-yielding or 
disease-resistant crop varieties, Moreover, he 
may not be able to afford to spray his crops with 
insecticides or take other protective measures, 
and he may not be able to spend so much on 
fertilizers as a larger operator. Peasant farmers, 
too, may be unwilling to destroy and replace dis- 


eased plants because of the loss of income in- 
volved. Estates on the other hand take every 
precaution to ensure that the crop is healthy and 
the output of good quality. 

_ The shortage of land, or the necessity of grow- 
ing subsistence crops, may also hinder efficient 


cash crop cultivation. The subsistence crop may 
claim too much of the farmer’s time so that he 
cannot spend enough time on the cas 


h crop, or 
the use of the land for one crop after another, 


e.g. the growing of a number of crops in different 
seasons, may exhaust the soil, especially where 


such exhaustive Crops as cotton are grown. In 
the case of tree crops, 


tercrop with food cr 
yams, or plant catch 

period. If continuous 
this can have harmfi 


INDUSTRIAL CROPS 


soil erosion to develop, either through ignorance 
or through shortage of cash for the necessary 
protective measures. Bad farming practices are 
by no means confined to peasant farmers, how- 
ever, for in some areas, notably in Brazil and 
other Latin American countries, estates are also 
badly run and over-exploited in many instances, 
so that low yields and low efficiency result. How- 
ever, in the case of estates the availability of 
capital means that new land can be found when 
the first estate has been exhausted, while the 
peasant farmer who ruins his land cannot avoid 
the consequences. 

Plantation agriculture does have certain dis- 
advantages. In the first place a large labour sup- 
ply is required and this must be retained and the 
estate worked even when returns on the crop are 
low. Moreover estate workers, especially in India 
and Ceylon, are often highly unionized and can 
press for higher wages, thus cutting profit mar- 
gins. Another disadvantage of estates is that, 
even when prices are low, they must continue to 
operate and cannot rapidly switch to another 
crop. Peasant farmers, on the other hand, can 
simply cease to produce if prices fall, and with 
many crops such as cotton or oilseeds which are 
annual crops, it may be possible to grow an al- 
ternative crop which will fetch a higher price. 
Peasant farmers who grow tree crops are not s0 
flexible but they can intercrop with other plants 
or simply concentrate on their subsistence crops 
if prices fall. 

In the case of natural disasters both estates and 
peasant farms are hit, but here estates have the 
advantage, because their greater capital resou- 
ces and cash turnover enable them to withstand 
bad years. In the case of peasant farmers, much of 
the annual income is lost if pests, diseases, storms, 
floods, droughts or frosts destroy the crop. 

From most economic points of view, the €s- 
tate system has more to recommend it, but the 
peasant farming system has some very important 
economic and social advantages. Estate workers 
get only their wages and most of the profits ac- 
crue to the company which runs the plantation. 
This keeps the bulk of the people involved at a 
low income level, and often leads to much of the 
Profit going out of the country to foreign inves 
tors. On the other hand, peasant cash-crop grow- 
ers reap the profits themselves so that the 
wealth brought in by cash crops is spread more 
widely. This is desirable in underdeveloped 
Countries because it raises the average standar 
of living, so that the people have a greater spend- 
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ing power. This in turn enables them to improve 
their diet, put more money into their farms and 
buy more consumer goods, which stimulates the 
industrial and other sectors of the economy. 
Peasant farming is socially desirable because it 
reduces class disparities and gives more people 
a stake in the land, making farmers more inde- 


tical tension because of their low incomes or be- 
cause they are susceptible to revolutionary ideas, 
the more prosperous farmers will be more satis- 
fied with their lot and will form a more stable 
society. 


Which system is likely 
to be more important 
in the future? 


Because of the important social advantages of 
smallholder commodity production, it seems 
likely that this type of farming will greatly ex- 
pand. This will be particularly true in the under- 
developed countries which have a marked social 
imbalance between rich and poor, and where 
political and public opinion is in favour of a 
more equitable distribution of wealth. The eco- 
nomic advantages of retaining revenue in the 
producing countries, and creating a wider spread 
of wealth with its associated effects on the whole 
economy will also make governments encourage 
the growth of commercial agriculture on small 
farms. In many countries, e.g. Malaysia, the gov- 


pendent. While hired labourers may cause poli- 
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ernment gives great encouragement to small- 
holders and helps to establish them by opening 
up new land, and providing grants for improve- 
ment or replanting. In some countries, however, 
especially where local landlords own the estates 
as in Latin America, the pressure on the gov- 
ernment will come from the wealthy classes and 
estates will be retained. 

The future will probably see a reduction in the 
relative advantages of estates. As wages rise, 
costs will increase, cutting profit margins. At the 
same time, peasant farmers can be expected to 
become far more efficient. The growth of com- 
mercial agriculture and of state education ser- 
vices will create a new generation of farmers 
geared to modern techniques, and government 
training schemes, improvement grants, use of 
new crop varieties and fertilizers, will all help to 
raise yields and standards of production. The 
provision of central processing facilities, e.g. for 
rubber in Malaysia, for oil palm products in 
Nigeria, will help to raise prices to the farmer 
by cutting out some of the middlemen and will 
also ensure higher-quality production. 

For all these reasons,therefore, it seems likely 
that the proportion of commodities produced by 
large, foreign-owned plantations in underdevel- 
oped countries will be reduced by the expansion 
of small, owner-operated farms. It is to be hoped 
that among other improvements, crop diversi- 
fication can also be introduced so as to protect 
small farmers from the dangers of a monocul- 


tural system. 


VEGETABLE OILS 


tei oils are produced from a large number 
Thou N crops, grown in many parts of the world. 
EAA Pros of the crops from which they are 
iors have been grown for centuries, few of them 
oh originally regarded solely as providers of oils. 
fies T as soya beans and coconuts had many 
si ‘ cluding theextraction of oil, but oil has only 
a eia as their main product since the late 
Keer, hee century. Oil palm, however, has always 
Te ‘asp cultivated or collected for its oil. 
brand en oils are merely by-products of other 
Rodbiti instance cottonseed oil is an important 
Hons R of cotton growing, but it would not be 
their's ey to grow cotton plants for the sake of 

Th eds alone. 
arate use of vegetable oils has expanded rapidly. 
een 1850 and 1950 consumption increased 


fourfold, and output has increased by more than 50 
per cent in the last 20 years. The main reasons for 
the great growth in importance of vegetable oils 
may be summarized as follows. 

(a) Increasing world demand for fats and oils for 
both foodstuffs and for industrial purposes could no 
longer be met by animal fats. The growth of two 
major uses, namely the development of margarine 
as a substitute for butter; and the increasing de- 
mand for soap, were most important. “tbe 

(b) Many new uses were found for fats and oils in 
such fields as paints and varnishes where ‘drying 
oils’, which help paint to dry quickly, are the most 
important. i 3 

(c) Technical improvements in extracting oils 
from vegetable sources allowed them to be obtained 
more easily and allowed their quality to be improv- 
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ed so that they are suitable for purposes where their 
use was previously not possible. 

With the increase in demand have come two 
marked changes in production. Firstly, emphasis 
has shifted from the tropical oil producers to the 
temperate regions, especially the U.S.A., partly as 
a result of import substitution during the Second 


World War. Secondly, in order to remain competi. 
tive under these conditions tropical oil-producsr 
have intensified production and increased efficiency 
as well as improving the quality of the oil produced, 

The major sources of vegetable oils are dealt with 
separately below. 


OIL PALM 


The oil palm (Elaeis guineensis) is a tropical palm 
tree which originated in West Africa. It requires 
heavy, well-distributed rainfall of about 80 in 
(2,030 mm) constant high temperatures, and plenty 
of sunlight. Soil factors are not particularly import- 
ant and the tree will tolerate a wide variety of soils. 
The tree may grow to a height of about 50 ft (15 
metres), in its wild state but cultivated varieties are 
bred to reach only 25 ft (7.5 metres) as this facili- 
tates harvesting. The fruit consists of a large clump 
of small oval fruits which are red to black in colour. 
These individual fruits consist of a thick, pulpy 
pericarp, surrounding a hard kernel. The clumps of 
fruits grow at the base of the frond-like leaves of the 
palm and are harvested with the aid of a strong, 
curved knife. High-yielding trees on efficiently-run 
estates may yield as much as 200 Ib (90 kg) of fruit 
annually or the equivalent of about 2,800 Ib of oil 
per acre (3,160 kg per hectare). The trees are plant- 
ed on estates about 30 ft (9 metres) apart and take 
three years to mature. After that they continue to 
produce fruits for many years, 

Oil palm estates require careful management. 
After the land has been cleared the young palms are 
transplanted from the nurseries where they have 
been reared, and cover Crops are usually planted 
between the trees. Much care is needed to weed the 
estates regularly, and an area immediately around 
the roots of the plant is usually kept clear of vegeta- 
tion. The palms must also be regularly inspected for 
Insect pests, to which they are particularly liable 
and sprayed as a preventive measure. Estates must 
be laid out carefully with easy access from all parts 
to estate roads which lead to the central processing 
factory, as once the fruit is collected no time must be 
lost before the oil is extracted. The quality of the 
oil deteriorates markedly if it is not processed the 
same day. Fruits are harvested every 5 to 10 days 

Oilis derived both from the peri ite 
kernel, though different types 


source of oil. In South-East Asia, however, though 
the palms are derived from the same dura type, se- 
lective breeding has produced a variety which hasa 
thick fleshy pericarp and a small kernel. Palm-oilis 
thus more important than kernel oil in such coun- 
tries as Malaysia and Indonesia. 


Oil palm processing 


The harvested fruits are collected by lorries which 
take them to the factory. Here they are tipped into 
tube-like cages or trucks which run on rails. The 
trucks have holes in the sides and when they enter 
the sterilizer the fruits are cooked in hot steam 
which enters through the holes. After cooking the 
cages are withdrawn from the sterilizers and the 
fruits are taken by a conveyor belt to the stripper 
where the individual fruits are shaken loose from 
the stalks and other waste material. The fruits arè 
then cooked again in digesters before ete 
which separates the pulp from the kernel. The pulp 
is then pressed to extract the oil and the kernels Ai 
crushed in grinders to remove the shell so that ‘i 
can be extracted. The kernels may either be eis 
on the spot or packed in bags for export to on 
suming countries to be crushed. The oil from F 
pulpy pericarp is kept in settling tanks for a E 
allow unwanted material to settle, and the vert 
oil is then exported. It is transported by tan k 
trucks and ships. Oil palm processing today r: 
fairly complicated operation because it is inte 
that the oil produced should be of uniformly 3 
quality. Palm oil was exported from West Africa? 
early as the eighteenth century but the old ae, 
pressing and crushing methods used at that me 
meant that the oil was of poor quality. To oe 46 
a modern oil-palm mill a large estate is require 
well as much capital expenditure. nd 

Estates were first set up in Zaire in panies 
later in other parts of West Africa. In South- val 
Asia almost the entire production is from eit 
The crop is not ideally suited to smallholder cult! 
tion as it requires regular attention in the fiel 
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combat pests and must also be quickly processed. 
In Malaysia, however, some oil palm is grown by 
smallholders on Land Development Schemes served 
by a central factory. In West Africa, production 
comes mainly from smallholders’ trees, especially 
in Nigeria, but the quality of the oil is maintained 
by the use of centralized mills. 


Uses of palm oil and 


palm kernel oil 


The oil palm gives the highest oil yield per acre of 
any of the vegetable oils and is grown entirely for its 
oil, By-products from processing are relatively un- 
important, though waste material from the strippers 
may be used as fuel in the mill, and oil residues may 
be used as fertilizers or animal feeds. Palm oil, from 
the pericarp, is used as a cooking fat, in margarine, 
soap, candles and as a cleansing agent in the tin- 
plate industry. Palm kernel oil is used for marga- 
rine, cooking oil and soap. 


World production and 
trade in palm oils 


The oil palm is grown in two main regions, name- 
ly West Africa and South-East Asia (Fig. 6.5). It 
originated in Africa and was grown there for cen- 


tees il 


turies as a source of domestic cooking oil. Until the 
twentieth century, however, production was mainly 
from wild and semi-wild trees. It has only been in- 
troduced into South-East Asia in relatively recent 
times and its acreage in the region is still expanding. 
The main producers of palm oil are Nigeria (26 per 
cent), Malaysia (17 per cent), Zaire Republic 
(14 per cent) and Indonesia (14 per cent). The oil 
is exported to Europe and North America. Kernel 
oil is produced mainly by West African countries 
(Fig. 6.6). 

NIGERIA. Nigeria is the original home of the oil 
palm and it is very widely grown in the forest belt in 
the south-east, especially around Port Harcourt, 
on small farms, as semi-wild trees in forest groves 
and on estates at Sapele and Calabar, but estates 
account for less than 10 per cent of the total output. 
More than half the palm oil is still used in the coun- 
try as a source of cooking oil but the kernels and 
kernel oil are mainly exported. In the past the quali- 
ty of the oil was poor, for the oil palm fruits were 
crushed by hand and markets began to be difficult 
to find. The paying of bonuses for high quality oil, 
improved milling, research into the development of 
new varieties, and the use of centralized mills instead 
of older hand-pressing methods, has greatly im- 
proved both the quantity and the quality of Nigeri- 
an oil palm products. 


6.5(a) World distribution of linseed, soya beans and oil palm and kernels. 


ği: oil palm 
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6.5(b) World distribution of olives and groundnuts. 


6.5(c) World distribution of copra, rapeseed, sunflower seed and tung oil. 
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6.6 Major producers of palm oil and palm kernels by 
percentage of world total. F.A.O. Production Year- 
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MALAYSIA. The first estate was established in 
Malaya in 1917 but oil palm was not a popular crop 
until the 1950s when low rubber prices, the realiza- 
tion of the need for crop diversification and high 
palm oil prices combined to encourage planters to 
turn to the crop. A minor oil palm boom developed 
and much land was planted with the new crop. The 
momentum is still continuing and large areas are 
being either turned from rubber to oil palm or new- 
ly planted with the crop. However, it still occupies 
only about one-twentieth of the area under rubber 
cultivation. Output is mostly of palm oil rather than 
kernel oil and is almost entirely for export. It is 
grown almost everywhere as an estate crop but some 
smallholders are now able, with government assist- 
ance, to enter the industry. 

OTHERS. Oil palm was used and collected from 
wild trees in the Congo (now Zaïre) as it was in 
Nigeria in early times. Zaïre was the first country 
in which estates were established. Its output today 
is about half that of Nigeria. In Indonesia oil palm 


bye E 


6.C An oil palm plantation in western Nigeria. The large 
oil-bearing fruit bunches grow surrounded by fronds 
and these often have to be cut away so the fruit can 
be cut without damage. WNDC Public Relations 
Office, Ibadan, Nigeria 


is grown mainly on estates, as in Malaysia, the 
main area of production being in southern Sumatra. 
Other producers of palm oil are the West African 
countries such as Sierra Leone, Ivory Coast and 


Dahomey. 


COCONUTS 


ronnt palms (Cocos nucifera) are trees of the 
Eea coastlands. They require high temperatures 
ro peel Their ideal habitat is the sandy soils of 
i aches and immediate inland areas, though 
ie” grown successfully further inland in some 
Sim Generally speaking, however, they require 
Ry ime conditions and grow best around the 
Bes of the Indian and Pacific Oceans. 
cae tree, which may be 40 to 60 ft (12- 
ikas res) tall, may grow wild or be cultivated, and 
oval many uses apart from yielding oil. The large 
PI grow at the base of the fronds and are 
ides by climbing up the tree. The tree takes 
rome Na 6 years to mature and then yields con- 
W usly for many years. Harvesting takes place 
ty 1 to 2 months and about fifty nuts may be 


obtained from one tree annually giving the equiva- 
lent of about a gallon (4.5 litres) of oil. The oil is 
obtained from the dried flesh of the nut or copra. 

Coconuts are usually grown on smallholdings, 
though sometimes also on estates. In many tropical 
countries too, a few coconut trees may be grown in 
gardens or orchards to supply family requirements. 
Because most of the world’s coconuts are produced 
on smallholdings the yields are not always very 
high. Output has tended to diminish in many areas 
where the palms have been attacked by pests or 
diseases, and replanting is not always easy for small- 
holders with little capital. 

In order to obtain the copra, the nuts must be 
dehusked, usually by splitting them ona sharp spike 
planted in the ground, and the nuts themselves are 
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then cracked. The flesh inside the nut is then dried, 
either in the sun or in kilns. In kilns the copra is 
dried on a metal grill over a slow burning fire for 
three or four days. The copra is then taken to 
factories, often sited in the exporting ports, which 
deal with output from a large number of producers. 
The dry copra is ground up into meal by a disin- 
tegrator, cooked, and then pressed twice to ensure 
that all the oil is extracted. The oil must be filtered 
and separated from residual material. This produces 
crude oil, which, though clean, must be further 
processed, usually in the importing country, to get 
rid of the distinctive smell. The use of coconut oil is 
tending to decline in favour of more easily process- 
ed oils such as groundnut and soyabean oil. 


Uses and by-products of 
the coconut 


The main commercial product of the coconut is 
its copra, which is used in the making of margarine, 
soap, cooking oil and candles. Poonac, the milling 
residue, is a livestock feed. Many other parts of the 
coconut are also valuable. The husks can be used 
to obtain coir, a hard fibre used in rope-making and 
matting; the shells can be used as fuel, making 
excellent charcoal, or ground up to make a powder 
which can be used in making fibreboards and mos- 
quito coils. The nut itself can be used as a food 
instead of for copra, in which case it may be used 
fresh in cooking or as dessicated coconut for con- 
fectionary and cakes. In addition the flowers can be 
made into a fermented drink called toddy, widely 
used in southern India and Malaysia, and the stalks 
of the fronds make brushes and brooms. The coco- 
nut is thus a very useful plant apart from its im- 
portance as a cash crop. 
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6.7 Major producers of coconuts and copra by per- 
centage of world total. F.A.O. Production Yearbook 


World production and 
trade in copra 


Coconuts are grown in a wide range of countries 
including India and Ceylon, the South-East Asian 
countries and the Pacific islands, West Africa and 
tropical Latin America (Fig. 6.5). The major copra 
producers are fewer in number (Fig. 6.7) and are the 
countries where estate production, which is more 
efficient and is geared entirely to commercial out- 
put, is best developed. The leadin g copra-producing 
countries are the Philippines (42 per cent) and Indo- 
nesia (16 per cent), followed by India and Ceylon. 
Malaysia is also a major copra producer, though 
output is declining, partly because more valuable 
crops such as rubber, oil palm, and so on are pre- 
ferred. Mexico, New Guinea, Mozambique, New 
Hebrides and Fiji are the other main growers: 
The major copra producers usually export most of 
their output and relatively little is used locally. The 
main importers are Britain and Europe. 


GROUNDNUTS 


however, is a rich, sandy soil. Such li i 
/er, $ ight 
essential as the ‘nut’ ripens in t A Ea 


usually grown in seasonally dry tropical and sub; 
tropical climates, e.g. in the savanna regions 0 
West Africa, in the monsoonal climates of India 
and China, as well as in southern U.S.A. wher 
sandy soils are the most important factor (Fig. 6.5), 

The groundnut is an annual crop, and because i 
is a leguminous crop which adds valuable nitroge" 
to the soil, it is often grown in rotation with other 
crops. In West Africa, for instance, it is grown in 
rotation or intercropped with millet and Guinea 
corn by peasant farmers. In the U.S.A. it is grow" 
on mechanized mixed farms in the Cotton Belt: 

Cultivation in most of the tropical growing areas 
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6.D The ‘Pyramids’ at Kano, Nigeria, built of bags of 
groundnuts. There are 12,000 bags to each pyramid, 
and they weigh 900 tons. They are stored in this 
way to await shipment. Pau/ Popper Ltd. 


is highly labour-intensive, though there are some 
large mechanized farms in Senegal. Fertilizer is 
applied with the seeds when they are planted and 
the nuts are picked by hand. The outer shells are 
usually removed in the producing regions to mini- 
mize transport costs and the nuts are sacked for 
export. The farms must be situated fairly near to 
main lines of transport to facilitate export. The ex- 
ported nuts are crushed to obtain the oil in the 
importing countries, though some crushing plants 
have been established in West Africa and India. In 
the U.S.A. the groundnuts are grown in the same 
regions as cotton, which also yields oilseeds, and 
the same mills are used to process both. 


Uses and by-products 
of groundnuts 


Groundnut oil is used in margarine, cooking oil 
Pag soap, and has industrial uses in plastics manu- 
ie Groundnuts, however, may also be used as 
I eetan in their own right, especially in China, 
ndia and parts of West Africa. In the form of salted 
peanuts they are also popular in the U.S.A. and 


Europe and they have minor uses in sweets and 
confectionery. Peanut butter is another food pro- 
duct of groundnuts. The main by-product is the 
residue left after the nuts have been crushed, which 
makes an excellent feed for cattle and other animals. 
The shells may be ground into a meal and yield a 
little oil. They can be made into a textile fibre but 
this is not an important use. Apart from all these 
uses the groundnut is a useful crop for the part it 
plays in farm rotations and in enriching the soil. 


World production and 


trade in groundnuts 


India (33 per cent) is by far the largest groundnut 
producer (Table 6.2). The crop is grown mainly in 
the drier areas of the Deccan and Punjab and ranks 
as the second most important industrial crop after 
cotton. Much of the crop is used locally but India 
is also an exporter. China (14 per cent) is the second 
largest producer, the main groundnut growing areas 
being in the North China Plain. Nigeria is the 
largest West African producer, accounting for 7 
per cent of the world output. The crop is grown 
in the dry savanna lands of the north. Senegal has 
the advantage of being the nearest producer to 
Europe, thus facilitating exports. In Senegal and 
other minor West African producing countries, 
especially Gambia, Volta and Niger, exports of 
groundnuts forman important item in the economy, 
often accounting for more than 90 per cent of their 
exports. The U.S.A., the fourth largest producer, 
has really only developed the crop since the Second 
World War, when the non-availability of oilseeds 
led to the growth of a domestic U.S. industry. The 
chief area for groundnuts is in the South, where 
they are rotated with cotton or other crops on 
mixed farms. Unlike other producers, the U.S.A. 
is a highly efficient grower, the crop being raised 
with the aid of mechanization. Groundnuts are also 
grown in South America, notably in Brazil, mainly 
in cotton-growing areas. 


eet TABLE 6.2 Major producers of other oilseeds by percentage of world total, 1967 
—_Groundnuts _ Soya beans Olives Cottonseed Linseed 
India 33. USA. 64 ~~ Italy USSR. 20. USSR. 2 
China 14 China 27 Spain iit china 2. ides: USA ee 
Nigeria 7 Greece 13 U.S.A. 15 Argentina 16 
U.S.A. 6 Portugal 6 __ India 10 India 10 
Senegal 6 Turkey 6 Brazil 5 Canada 10 
Brazil 4 Tunisia 4 Pakistan 5 
Syria 2 Mexico 5 
Morocco 1 Egypt 4 
Source: F.A.O. Production Yearbook 
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SOYA 


Soya beans (Glycine max) are a traditional crop 
of China, but have been introduced in a number of 
other countries. They are an annual, leguminous 
crop, and in appearance resemble the dwarf or 
french bean. They grow to a height of about 3 ft (1 
metre) and the bean pods are rough and hairy. They 
scatter easily when dry and ripe and are thus diffi- 
cult to harvest, though soya bean combine harvest- 
ers have been developed in the U.S.A. The plant is 
a warm temperate to cool temperate crop, requirin g 
summer temperatures of around 70°F. (21 °C.) and 
moderate rainfall (around 40 in or 1,015 mm). 
Moisture-retentive soils are ideal but a low atmos- 
pheric humidity is better than a moist atmosphere. 
Generally speaking they require the same conditions 
as maize (corn). The beans are sown in spring and 
harvested in late summer or early autumn. Since 
they are a leguminous crop, they are very valuable 
in crop rotations. In the U.S.A. they are grown ex- 
tensively in the Corn Belt, where they are rotated 
with corn, oats, hay and wheat. In China they are 
grown in association with one or more crops in- 
cluding wheat, millet or kaolian g, maize, and cotton. 


United States Information Service 
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Uses and by-products 
of soya beans 


Soya beans have only a relatively low oil-content 
of 15-20 per cent compared with 65-70 per cent for 
oil palm pericarps or 35-40 per cent for copra or 
groundnuts, but the fact that they are so widely 
grown makes them the most important source of — 
vegetable oil in world commerce, By-products of 
crushing the beans for oil are residual fertilizers and 
cattle fodders. Soya beans have many other import- 
ant uses. In the U.S.A. they may be chopped asa 
fodder, made into silage or grazed as a green fodder 
in the fields, either before or after the beans have 
been harvested. In China they are a very important 
food-crop with many uses. They may be used for 
cooking oil, or as a fresh vegetable or may be fer- 
mented to produce a sauce or paste. Soya sauces 
are indispensable to Chinese cookery andalso form 
the basic ingredient of most Western sauces. The 
fermented paste becomes bean curd or towfu, widely 
used in China and Japan. In Indonesia the beans 


a product of increasing value to 
while today it is fifth in money value to the U.S. farmer. 
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are fermented to form tempeh, a kind of vegetable 
cheese. In addition soya beans yield soya bean milk, 
another valuable foodstuff. 

Apart from its oil content the soya bean is very 
richin protein, richer than any other widely cultiva- 
ted leguminous crop. This is the reason for its great 
importance and value as a foodstuff and has led to 
newer uses. The protein can be extracted to form the 
basis of synthetic food, and much experimentation 
and some actual production of synthetic foodstuffs 
has been carried out in the U.S.A. For instance, 
with the addition of suitable fats and flavourings 
and processing to give the appropriate texture, soya 
bean protein can form the basis of artificial meat 
which is not only as tasty and as nutritious as 
ordinary meat, but, if produced ona large scale, is 
much cheaper. This use may be of great importance 
in the future. 

Asan oil, the soya bean has many uses. It is used 
asa cooking oil, in margarine, and in soaps, paints 
and lubricants. In China it has traditionally been 
used as an illuminant in oil lamps, as a waterproof- 
ing agent, e.g. for umbrellas, as a lubricant, and in 
paints, varnishes and printing inks. 


World production and 
trade in soya beans 


Soya beans are produced in two main areas of the 
world, namely the Far East and the U.S.A. They 
are a traditional crop of China, which dominated 
world production until the Second World War. 
Soya beans had been grown in the U.S.A. since 
the early twentieth century but the need to produce 
their own oilseeds during the war led to a great ex- 
pansion in U.S. oilseed production, especially of 
soya beans. The U.S.A. now dominates world 
production of the crop (Table 6.2). The Corn Belt 
of the U.S.A. and the North China Plain and Man- 
churia in China are the main growing regions (Fig. 
6.5). Other long-established growers of the crop are 
Japan and Indonesia, while in the U.S.S.R. soya 
beans are of relatively recent introduction. Chinese 
production is mainly for home consumption as is 
that of other Far Eastern countries and the U.S.S.R. 
However, the U.S.A. not only supplies its own very 
large home market but also exports to Europe and 
other countries. 


OLIVES 


The olive (Olea europaea) is the fruit of a tree of 
the Mediterranean lands and has been cultivated in 
southern Europe, North Africa and South-West 
Asia since ancient times. The tree develops slowly, 
and when fully grown presents a gnarled and 
twisted appearance. It is not very tall and its foliage 
is not thick. It takes as long as 15 to 20 years to 
mature, but when it does begin to bear fruit it will 
Continue to yield several hundred pounds of fruit 
annually for as long as 100 years. It requires little 
attention. The fruit is harvested in late summer by 
Gat the trees to detach the olives, which fall into 
edi spread on the ground, and it must be process- 
immediately to maintain quality. 
ar olive requires hot dry summers, cool winters 
fi out severe frosts, and rain only in the cooler 
onths. It is thus almost limited to the Mediter- 
oam regions. It is highly drought-resistant and 
rive on as little as 8 in (205 mm) of rain. 
eel better yields are usually obtained in 
i ao better watered areas, and irrigation is 
Wien. California, though rarely in the Mediter- 
4 n shorelands. Soil type is rarely a limiting 
vill th so long as drainage is good, and the olive 
could Tive on thin stony soils where few other crops 
survive. Olive trees are widely spaced and 


crops such as wheat or vegetables may be grown 
between the trees where soil conditions are suitable. 


Uses of the olive 


Although some olives are used directly as a food- 
stuff, the vast majority are pressed for oil. Livestock 
farming is of relatively little importance in the 
Mediterranean regions and thus olive oil is a vital 
substitute for animal fats as a cooking oil, for food 
processing and asasalad dressing, It is the finest and 
most highly priced of the edible oils and as a result 
little is employed in industry. Some is, however, 


used in soap and in the pharmaceuticals industry. 


World production and 
trade in olives 


Distribution of olive cultivation is strictly limited 
by climatic factors and the olive is still mainly 
grown in the Mediterranean shorelands. It has not 
been widely spread to Mediterranean climatic zones 
in other parts of the world, the only significant 
producer outside the Mediterranean Sea being Cali- 
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fornia. Olive oil, too, though a valuable oil used in 
small quantities in all parts of the world, is mainly 
used in the producing areas where it is a traditional 
foodstuff. 


The main producers are Italy (42 per cent), Spain 
(19 per cent) and Greece, followed by Portugal, 
Turkey, Tunisia, Syria and Morocco (Fig, 6,5 and 
Table 6.2). 


COTTONSEED 


Cottonseed is really only a by-product of cotton 
cultivation for fibre, for it would be uneconomic to 
grow cotton for its seeds alone. After ginning to re- 
move the cotton fibre, the seeds still have several 
uses. The very fine hairs or linters adhering to the 
seeds are used by the pulp industry in the produc- 
tion of paper and rayon. Synthetic rubber and ex- 
plosives also use cotton linters. The seeds are then 


crushed to extract the oil, which is a good, cheap 
substitute for olive oil, and is used for cooking and 
in salad dressings, as well as in margarine and soap, 
The residue is made into livestock feeds. Cotton 
seed oil production is geared to cotton fibre pro: 
duction and comes, of course, from cotton growing 
regions (Chapter 7). 


LINSEED OIL 


Linseed oil is obtained from the flax plant but the 
varieties of flax grown for seed are shorter in the 
stem and more prolific in seed production. They are 
also grown in warmer, drier areas than the flax 
raised for linen fibres. Linseed oil is a particularly 
useful oil in industry as it is one of a group of oils 
known as drying oils. It is thus used in paints, 
varnishes, linoleum floor coverings, oilcloth and 
soap. Linseed is grown mainly in the U.S.S.R., the 
U.S.A., Argentina, India and Canada (Fig. 6.5). 


Other vegetable oils 


i There are very many other vegetable oils, amount- 
ing to over forty commercially-produced varieties, 


but apart from the major oils described above, there 
are few whose cultivation is on a very large scale or 
which cover a very large area. Some are produced 
solely for domestic use or have only local signif 
ance. Some of the more important of the remaining 
oilseeds are: rapeseed (hempseed), sesame seed, 
poppy seed, castor seed, and sunflower seed. Babas- 
su nuts, derived from a Brazilian tree, corn (maize), 
which can be used for oil extraction, and tung nuts, 
derived from a tree native to China, are also impor- 
tant. Tung oil, which is now also produced in the 
U.S.A. and Argentina, is a particularly useful oilas 
its drying properties are even better than those of 
linseed oil. 


THE FUTURE OF VEGETABLE OILS 


The use of vegetable oils has increased rapidly in 
the last 50 years and can be expected to go on in- 
’ creasing. Under these circumstances the future of 
vegetable oils seems assured, They face little com- 
petition from synthetic products and their range of 
uses continues to widen. However, so many of the 
major oils can be replaced by other oils that there is 
strong competition between the many varieties, and 
if production of several varieties of oil were rapidly 


increased, this might lead to instabilit i 

d i y of prices. 
Current prices for oilseeds are fair] hi 

the good demand. ahi econ 


One other trend, the rapid incr eS 
i ease i 
production from temperate n oilseed 


distant tropical producers may be less bright. The 


U.S.A.’s output of soya beans has expanded p 
more than three and a half times since 1950, an 

the U.S.S.R., though with a smaller production, has 
expanded output by four times. The U.S.S.R, ™ 
line with its expansion of cotton growing for shie 
has also doubled its cottonseed output. Groundnu 
output in the U.S.A. has also been increased. m 
are many advantages, including ease of transpot 
and self-sufficiency in oilseeds which favour produ 
tion in temperate regions, where the main conii 
ing countries are located. However, many tempera i 
countries will continue to rely on Asian and Afo 
vegetable oil supplies since they cannot grow T 
crops themselves. For example, the U.K. has neit x 
the available farmland nor the ideal climate fo 

oilseed production. Western European count 
are, in fact, the major importers of oilseeds. 
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TOBACCO 


The tobacco plant is a broad-leaved annual grow- 
ingto a height of around 3 ft (1 metre). It is a native 
plant of tropical America, but it has been introduc- 
ed to many parts of the world. It is now grown in 
almost every country with a warm temperate, sub- 
tropical or tropical climate (Fig. 6.8). The plant re- 
quires a frost-free period of 120 to 180 days and a 
warm growing season. Temperatures exceeding 
66°F. (18°C.) in the warmest month are ideal. The 
crop requires moderate rainfall and rich, regularly- 
fertilized soil. It also requires a large labour force 
since its cultivation is a highly specialized activity 
involving almost entirely hand labour, even in the 
US.A. Although most tobacco is grown in warm 
temperate regions some is produced, mainly for 
local use, in most tropical countries. It is grown in 
uplands, in the cool season or the dry season, in 
tropical regions, but even so, apart from the output 
of certain favoured areas, tropical tobaccos are of 
poorer quality than temperate ones. 

The cultivation of tobacco is a painstaking task. 
Seedbeds must be carefully prepared and seedlings 
must be transplanted, thinned, regularly weeded 
and inspected for pests. The top shoots are usually 


removed from the plant (topping) to stimulate leaf 
development. The harvesting, grading and curing of 
the leaves are also carried out by hand. The lack of 
mechanization and the need for constant super- 
vision mean that few farmers can afford to grow 
tobacco on more than a few acres, either in mixed 
farms or as an off-season crop in the tropics. 

The flavour and quality of the tobacco depends 
on several factors, including the type of soil on 
which it is grown, the variety of tobacco grown, 
the climatic régime and the method of curing the 
leaves. Some regions have particularly favourable 
climatic and soil conditions and are noted for their 
high quality tobacco. These include western Cuba, 
the Deli area of eastern Sumatra and the Connecti- 
cut valley in the U.S.A., all of which produce cigar 
tobaccos. The leaves may be cured in several ways, 
either in the sun and air or by heat, using open fires 
or flues. 

Asa result of different combinations of climatic, 
soil and curing conditions four main types of tobac- 
co are recognized. These are Virginia tobaccos, 
grown in a number of areas and lightly flue-cured ; 
Turkish or Oriental tobaccos; cigar tobaccos; and 


6.8 World distribution of tobacco production. 


Tobacco-growing regions 
88 major 
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other tobaccos, mostly dark-coloured air- or fire- 
cured tobaccos grown in Asian countries for local 
use. Quality varies according to the part of the plant 
from which the leaf is taken and tobacco is usually 
blended to produce the mixtures used for cigarettes. 


Uses of tobacco 


Tobacco was introduced from America into 
Europe in the seventeenth century but only became 
really popular in the nineteenth century. It can be 
smoked in a pipe, the original method used by 
American peoples, as a cigar, or in the form of 
cigarettes. It may also be taken as snuff. Pipe and 
cigar smoking were more common until the nine- 
teenth century when the use of cigarettes was in- 
troduced into Western Europe from Turkey and the 
Balkans. Nowadays by far the most common way 
of using tobacco is in the form of cigarettes. Con- 
sumption of cigarettes increased very rapidly at the 
end of the nineteenth century, for instance in Bri- 
tain consumption rose from practically none in 
1880 to 36,000 million in 1920, and 113,000 mil- 
lion in 1961. A similar increase was experienced in 
the U.S.A. and in other countries. There has been 
a world-wide expansion in cigarette use since the 
Second World War, partly as a result of rising 
standards of living. 


World production and 
trade in tobacco 


Tobacco is produced in a very large number of 
countries in many parts of the world, including 
North, Central and South America, East Africa, 
Southern Europe, Turkey and South-West Asia, 
South Asia and South-East Asia (Fig. 6.8). Much 
of the production from tropical regions, however. 
does not enter world trade, being consumed locally, 
The world’s largest tobacco producers are the 
U.S.A. and China (18 and 17 per cent respectively) 
followed by India, the U.S.S.R., Brazil, Japan, 
Turkey, Pakistan, Bulgaria and Greece (Table 6.3), 
The United States is the largest producer, consumer 
and also exporter of tobacco but its share of world 
output has declined as more and more countries 
have encouraged local tobacco-growing, Its total 
output has remained almost the same for about 20 
years, though this has been achieved from a pro- 
gressively smaller area under the crop. Average 
yields in the U.S.A. have risen from 13 Ibs per 
acre (14 kg per hectare) in 1950 to 21 Ibs per acre 
(23 kg per hectare) in 1967. Lack of labour and ris- 
ing production costs have been some of the factors 


responsible for the reduction in area under the Crop, 
Tobacco is grown in three main regions in the 
U.S.A.: the coastal plain to the east of the Appa: 
lachians, to the west of the Appalachians in Ken. 
tucky and Tennessee, and in scattered areas further 
north, especially in the Connecticut valley where 
cigar tobaccos are grown. 

Most of the other large producers serve mainly 
the local market but some minor producers haw 
significant exports, e.g. Cuba, which produces 
excellent cigars; Greece and Turkey, which produce 
the aromatic Turkish tobaccos; and, until U.DJ, 
Rhodesia, which supplied Virginia tobaccos to 
Britain. Indonesia, once a major producer of special 
tobaccos has turned over to cheaper varieties 
mainly for local consumption. 


Future of tobacco 


Demand for tobacco has been very large and has 
expanded rapidly during the twentieth century. The 
smoking of tobacco is addictive and thus smokers 
rarely cease to smoke once they have begun. As 
with wines and spirits and other luxury goods, 
governments the world over have taken advantage 
of the constant demand to levy duties and excises 
which account for a large proportion of the total 
price of a packet of cigarettes. However rising 
prices have made little effect on tobacco consump- 
tion. 

In recent years it has been proved that smoking 
increases the risk of contracting lung cancer an 
when this discovery was first publicised there was 


TABLE 6.3 Major producers of tobacco 
by percentage of world total, 1967 


U.S.A. 18 Thailand 2 
China 17 Italy 2 
India 7 Poland 2 
U.S.S.R 5 Mexico l 
Brazil 5 S. Korea l 
Japan 4 Argentina 1 
Turkey 4 Yugoslavia l 
Pakistan 4 Philippines ; 
Bulgaria 2 Cuba \ 
Greece 2 France 

Canada 2 Colombia l 
Indonesia 2 Burma l 
Rhodesia 2 


Source: F.A.O. Production Yearbook 
ge 


Tobacco production is characterized by the very es 


number of producers, each with a comparatively § 
Output. 
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minor drop in demand, though this was not lasting 
and has made little effect on the industry beyond 

opularizing filter cigarettes. However, as doctors 
are continually making the link between smoking 
and disease clearer, governments will soon have to 
take effective steps to warn smokers of the dangers. 
There is great competition between the major world 
tobacco companies, which leads to a very large 
volume of tobacco advertising. Many governments 
have threatened or have actually prohibited advert- 
ising of tobacco and especially cigarettes, and others 
will demand that warnings of their harmful effects 
be printed on cigarette packets. Such measures, 
combined with education of young people to pre- 
vent them taking up smoking, are all desirable 
from a social point of view, but will probably have 


QUESTIONS AND EXERCISES 


L. Describe and account for the shift in rubber 

potion from South America to South-East 

ia. 

(a) What are the main geographical require- 

ments for rubber cultivation? 

(b) How may rubber be processed for export? 

With reference to either Malaysia or Indonesia, 
escribe the historical development of rubber 

Cultivation and show how governmental policies 

have affected the industry. 

Synthetic rubber now accounts for more than 
half of world rubber requirements. What are the 
advantages and disadvantages of natural rubber 
Compared with synthetic? What are the pros- 


a 


> 


a long term effect on the tobacco industry. The im- 
mediate effect of such measures is likely to be small, 
however, as addicted smokers will not cease to buy 
tobacco. Attempts have been made to produce a 
synthetic tobacco which could be used for cigarettes 
but would have no harmful effects. Since the 
attraction of smoking is, however, the narcotic 
element in tobacco, synthetic tobacco has not yet 
proved an effective substitute. In general, therefore, 
unless very stern measures are adopted to reduce 
smoking, which would in turn seriously reduce 
revenue from duties, the future for tobacco seems 
fairly secure, though trading conditions are unlikely 
to be as bouyant as in the past. In the long term 
education of the public could lead to areduction in 
tobacco consumption. 


6. For any three of the following crops: oil palm, 
soya beans, groundnuts, coconuts, olives, 
(a) describe the plant, ‘awe, } 
(b) account for the present distribution of its 

production, 

(c) list its main uses and by-products. 7 

7. Either: Why has U.S.A. risen rapidly as an oil- 
seed producer? Describe and account for the 
distribution of oilseed cultivation in U.S.A. 
Or: Describe and account for the present world 
distribution of tobacco cultivation. 

8. Compare either oil palm and soya beans or coco- 
nuts and groundnuts in respect of the following 


features. 


Pects for the fi ivation? (a) oil content er sh, 
5, uture of rubber cultivation: ae aE on AAN FOR N 
d hat are the main reasons for the increase 1m (b) methods of cultivation, Pa iON WO, À 
demand for vegetable oils ? How has this increase (c) uses and applications. = «© ROR 
in demand been met? vA & of ex® 2 Š 
: ave i. pe Sa x% Í 
hg ~ qit 
ka i cd en 
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H.S.C.-TYPE QUESTIONS 
1. Discuss the nature and special problems of 
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plantation agriculture, with special reference 
to either rubber cultivation or oil-palm cultiva- 
tion in South-East Asia. 

. ‘Competition from synthetic rubber will neces- 
sitate the production of natural rubber of very 
high yield and quality.’ Discuss. 

. For any selected country, examine the geogra- 

phical aspects of the production of any two of 

the following: 

(a) oil palm, 

(c) soya beans, 

(e) olives. 

. Examine the factors influencing the commercial 

production of either rubber in Malaysia, or 

coconuts in the Philippines. 

. Examine the changes in the areal distribution 


(b) copra, 
(d) groundnuts, 


H.S.C. QUESTIONS 


1. Either Show, with examples, how rural land- 
use is related to land tenure and size of hold- 
ings. 

Or Discuss the advantages and disadvantages of 


and in the international trade of either natural 
rubber or oil palm. 


. Give a reasoned account of the major Changes 


in distribution, production and trade in the 
vegetable oils since the First World War, 


. Discuss the view that tobacco production, 


which has been increasing since 1900, will ny 
decline. 


. Examine the comparative geography of soya 


bean cultivation in U.S.A. and the Far Eat 


- What are the main advantages and disadvante 


ages of smallholder cultivation of major pri 
mary commodities? 


. With reference to either North America or West | 


Africa, describe and account for the distribu- 
tion of oilseed’ cultivation. 


plantation production as against peasant pro- 
duction of any two of the following crops: sug 
ar cane, rubber, coffee, palm oil and cotton. 
(1970) 
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THe natural fibres, whether of animal or vegetable 
ba have formed the basis of the textile industry 
or many centuries. This industry, which supplies 
ok tee with the essential materials for clothing 
en only one of the oldest, but also one of the 
ped oe industries in the world. The 
wai a fibres have an important place in world 

tade and agriculture. 
Faw are derived from a wide range of plants 
Thence The sheep is the main wool-bearing 
viio ut in some parts of the world the hairs of 
riche ee alpacas, vicufias and camels are used 
talent ne filaments spun by silkworms are also 
Eis o textiles. The most important vegetable 
the ac te which supplies about 60 per cent of 
Gaasi s fibre requirements, but there is a wide 
dethia ad plants from which soft fibres for 
Wika on ard fibres for sacking or ropes can be 
A ek hese include flax, which yields linen, 
yds emp, sisal and abaca which are used for 
A Shee rn The fibres from plants may 
oiie ed from the hair surrounding the seeds, 

ith ae or from the leaves. 

Raci r ate nineteenth century a method was per- 
methods. Producing fibres Sa by chemical 
Woodpul he basic ingredient of this process was 
Attiitat mene the fibre produced was called rayon. 
gradual res were not widely used initially, but 
ally they assumed greater importance and by 


about 1940 their output had surpassed that of wool, 
though not of course cotton. Since the Second 
World War there has been a rapid expansion in 
man-made fibre production based on petrochemi- 
cals. These fibres, unlike rayon, have no ‘natural’ 
cellulose in their make-up, but are true synthetics. 
The most important of such fibres is nylon, but an 
enormous number of brand names is used. World 
production of both types of artificial fibres is con- 
tinually expanding and the combined output is 
already more than half that of cotton. Synthetic 
fibres have many advantages over traditional fibres 
and the future of the textile industry will be greatly 
affected by their development. 

As yet however natural fibres are still the most 
important. Cotton is a major cash crop in many 
tropical and sub-tropical countries. Jute is less 
important but is a major money earner in India and 
Bangla Desh, while wool is a major export of the 
temperate countries of the southern continents, 
particularly Australia, New Zealand and Argentina. 

Fibres are made into cloth by a series of pro- 
cesses, the most important of which are spinning 
and weaving. Spinning involves the twisting to- 
gether of the fibres to form.a continuous yarn Or 
thread. Weaving, done on a loom, is the process 
of interlacing the length-wise warp threads with the 


cross-wise weft threads to forma fabric. An altern- 


ative method of making fabrics is by knitting a 
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continuous thread into a series of loops. The 
making of textiles was done by hand with simple 
spindles and hand-operated looms until the late 
eighteenth century, and in many countries today 
handlooms still produce a considerable proportion 
of the cloth output, e.g. in India. In the era of 
manual production the textile industry was develop- 
ed largely in the fibre-growing countries. 

Great changes took place in Britain in the eight- 
eenth century, however, when a series of inventions 
by Hargreaves (the spinning jenny, 1765); Arkwright 
(1767) and Crompton (the mule, 1779) revolution- 
ized spinning. Weaving was not successfully me- 
chanized until 1840 with the introduction of the 
power loom. Further improvements have since 
taken place and every stage in the processing of 
textiles is now highly mechanized. The mechaniza- 
tion of the textile industries allowed Britain and 
other European countries to supersede traditional 
fibre producers during the nineteenth and early 


twentieth centuries but since then textile many. 
facture has become one of the most widespread 
industries in the world. 

Many hitherto non-industrial countries have 
based their industrial growth on textiles. The fir 
major industry to be established in Japan, Indiaand 
many African and South American countries wa 
textiles. The reasons for this are many. Textile 
manufacture is relatively simple and requires 
considerable labour supplies. Underdeveloped 
countries, which often also produce their own ray 
materials, have supplies of cheap labour, and train 
ing workers is not difficult. Moreover clothing isa 
basic necessity of life and a textile industry is thus 
assured of a local market. The rise of synthetic 
fibres to prominence, however, may again give the 
advanced countries an advantage, since the raw 
materials can be made anywhere and large-scale 
operations and automation make cheapness of 
labour a less important factor. 


ANIMAL FIBRES 
WOOL 


By far the most important of the animal fibres is 
wool, which is the long, curly hair of the sheep. The 
sheep was probably domesticated in Central Asia, 
and in the past it was traditionally kept in the 
countries of the Old World (Fig. 7.1). It was im- 
portant in Europe, Asia and North Africa. When 
European colonists settled in the ‘new’ countries 
of the Americas, southern Africa, Australia and 
New Zealand, they introduced sheep farming. They 
found that, at least as far as wool production was 
concerned, the climatic and other conditions in the 
new countries were probably better for sheep than 
in the Old World. This combined with the decline 
in sheep Tearing in Europe because of competition 
from more intensive uses of land, to make the 
southern continents the major sheep-rearing areas 
of the world today. In countries such as Australia 
and New Zealand the sheep population far out- 
numbers the human population, in New Zealand 
by as much as twenty to one. 

Wool is a valuable fibre in the cooler temperate 
areas because textiles made from it are very warm, 
The crinkly, fluffy wool fibres trap air and thus act 
as insulators. Wool is also elastic, absorbent of 
moisture, and is a hard-wearing and durable fibre 
Wools differ in their staple length (the length of the 
individual fibres); in the thickness of the fibres: in 


durability, in lustre and appearance. There are 
three major types. 


1. MERINO WOOL. The Merino sheep, which 
originated in Spain and North Africa, has been 
greatly improved by selective breeding and yields 
the finest wool. Merino wools, which account for 
about one-third of the world wool production, 
are of long staple length and are used for making 
high-quality worsteds and knitting yarns. Merino 
sheep are kept chiefly in the drier, warmer regions 
of temperate latitudes. 

2. CROSSBRED WOOL. Crossbred sheep and 
many of the breeds which originated in Britain, yiel 
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medium grade wools as well as meat and are kept 
en ned purpose. Their wool is of medium length 
oes somewhat coarser than the fine merino 
oie ut is still suitable for clothing. It is used in 
ie ures with merino wool or alone to make wool- 
ea of medium quality. Crossbred wool 
ao s for more than 40 per cent of world wool 
nd is produced in areas with higher rainfall and 
avon pastures. 
eae WOOLS. Carpet wools are coarser, 
TAN and more variable in quality than either 
ore pr crossbred wools. They are derived from 
iea prena sheep-rearing areas or from areas 
Ginn ny is only an incidental by-product from 
Tush es K for meat. Much is derived from countries 
n ndia, Iran, and Ethiopia. As its name 
auch as such wool is used for coarser purposes 
Portanc P where durability is of more im- 
In a than fineness of the fibres. 
EEA 4 A ition to the above grades of wool there are 
Ficman a other varieties of wool derived from 
UTA other than sheep. These are not true wools 
tion is “a special qualities and thus, though produc- 
dian mall, are of high value. The long silky hairs 
gora goats are used to make high quality 


woollen goods. Angora goats originated in Asia 
Minor, where they are still kept, but they have also 
been introduced into South Africa, which is now 
the major producer of mohair, the wool derived 
from such animats. The soft downy hair of Kashmir 
goats is produced in the western Himalayas and is 
used for making cashmere shawls and other high- 
quality knitted garments. The similar fine, soft hair 
of the alpaca and vicuña, animals related to the 
llama and native to the Andean plateaux of South 
America, is also highly prized, especially for 
garments such as coats, but is in very short supply. 
Camel-hair, which has long been used among the 
desert peoples to make heavy, durable textiles, is 
also used in mixtures with other types of wool to 
make coatings, blankets, rugs and carpets of high 
quality. China is the major commercial producer of 


camel-hair. 


Sheep farming for wool 


Sheep may be kept primarily for their wool or 
for their meat, but even the sheep kept for meat 
must be clipped regularly and will thus yield some 
wool. The geographical requirements for specialized 
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wool and meat production are rather different, for 
the best wool is produced from sheep kept in drier, 
warmer conditions and the best meat comes from 
sheep kept on lush pastures in damper regions 
(Special Topic 7 and Chapter 8). 

The most important wool producer in the world 
is Australia, so it is of interest to consider sheep- 
farming methods there. Methods in other wool 
producing countries are basically similar. 

Sheep farms are very large in Australia and as 
many as 50,000 sheep may be kept. Generally 
speaking the sheep graze natural grasslands, though 
in some cases the pastures are improved by sowing 
clovers or grasses or by applying fertilizers to pro- 
mote the growth of natural pastures. With such 
large areas involved, this work is usually done by 
aircraft. Merino sheep are kept on the drier grass- 
and scrub-lands of the hotter interior, while cross- 
bred sheep are kept on the better watered and im- 
proved pastures of smaller farms. In the interior 
sheep rearing is the principal agricultural occupa- 
tion while in more favoured areas sheep are part of 
a mixed farming economy. On the specialized sheep 
farms the sheep range over the land foraging for 
food. But they are not simply allowed to range over 
the whole farm or station at will, They are kept in 
paddocks which are separated by wire fences. When 
the sheep have exhausted the grazing in one pad- 
dock, which may be many square miles in extent, 
they are moved to a new area. The fences also serve 

to keep out wild animals, such as kangaroos, rabbits 
and dingos, which would compete with the sheep 
for food or might harm the flocks, The paddock 
system has several advantages. It helps to reduce 
overgrazing and to conserve the grasslands, for it 
ensures an even use of the pastures. It also allows 
some land to be held in reserve, ungrazed, to be used 
in case of drought, when the other paddocks have 
been exhausted. Man-sown hay is sometimes grown 
harvested and stored against emergencies. i 

Drought is in fact a recurring problem in Austra- 
lia and if several years in succession are dry, as in 
1968-70, no precautions can prevent many Ghintals 
dying for want of food and water. This makes it 
difficult for farmers to know how many sheep to 
keep on their land. If they have Overstocked, a bad 
year will cause great losses. When rainfall is heavier 
they must also resist the temptation to run too 
many sheep so that natural pastures cannot re- 
generate sufficiently to supply food for the sheep in 
drier years. 

Pasture is not the only consideration. Much 
depends on the availability of water. Few surface 
streams flow perennially and so most sheep stations 
are dependent on artesian wells to water their flocks. 


« pe 
7.B Sheep-shearing. The fleece is removed very quickly 


and in one piece. Australian News and Information 
Bureau 


Sheep can only wander about 3 miles (4.8 km) from 
water if they are to survive, and thus the spacing 0 
wells, as well as the quality of the pasture, deter- 
mines the size and grazing patterns of the flock. 

Once or twice a year the sheep are rounded up 
for shearing. Teams of expert shearers travel from 
one sheep station to another to do this work. They 
use electric clippers and can each shear bo 
100 and 200 sheep in a day. The fleeces, whic 
weigh between 8 and 20 Ib (4 and 10 kg) atè 
graded and baled and are sent to the nearest W00 
market. Buyers from all over the world attend the 
major auctions. Australia, which produces about @ 
third of the world’s wool, has twelve wool-market 
ing centres. 


Wool processing 


_ The wool is usually transported and auctioned 
‘in the grease’ or as it came from the animal. 

first operation is thus cleaning or scouring the n 
The wool must then be carded or combed in or i 
to separate the fibres, spun, woven and finishe? 
The methods of carding, spinning and weavi"® 
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differ according to the type of material to be made. 
There are basically two processes, producing either 
worsteds or woollens. 

1, WORSTED. Worsteds are made from long 
staple wool of the best quality and wool derived 
from rags, clippings and wasted pieces cannot be 
used. The scoured wool is oiled to make it easier to 
work and then combed in such a way as to separate 
the longer and shorter fibres from one another. The 
longer fibres or tops, which can be used are 
combed out parallel with one another and are 
passed through various machines which stretch 
them and standardize their thickness, to that re- 
quired for spinning. The shorter fibres or noils are 
rejected after carding but are used for woollen 
manufacture. When the suitable tops are spun they 
are twisted tightly to make a strong, smooth yarn. 
The yarn may be doubled if necessary to give it the 
required texture. 

In making both worsteds and woollens it is also 
necessary to dye the yarn before weaving as the 
pattern of the fabric is woven into the cloth and not 
applied afterwards. The worsted is tightly woven 
to produce a smooth, patterned cloth of high qual- 
ity. No further processing, such as fulling, is re- 
quired. 

2. WOOLLEN. Woollens can be made froma much 
wider range of wools than worsteds and are there- 
fore more versatile. The rejected noils from worsted 
carding, shorter staple wools such as crossbred 
Wools, woollen wastes from spinning and weaving 
mills, rags and clippings, known as shoddy and 
mungo, can all be utilized and other fibres, such as 
ope mohair, alpaca, or synthetic fibres can be 
ia Shae wool in various proportions to pro- 
ed, cal ae properties. After being sort- 
laoled and oiled the wool is dyed if necessary 
inat in et proportions. In the card- 
Aet on the fibres are mixed and combed into 
T% as mass which is known as sliver. The 
ilie i ot spun and woven. The cloth is then 
tars ulled, which enhances the natural ten- 
tines e wool fibres to adhere to one another and 
Fores ~i felted appearance. The fulling also im- 

Als a and durability of the cloth. 
EENS dy is not processed by the methods outlined 

Me me is made into yarn for hand or machine 
tine A usually using the higher grades of wool; 
Wehast made into specialized woollen materials 
Renee Seeda serges, blankets and flannel; and the 

vag ools are processed to make carpet yarns. 
file indu te increasing tendency in the woollen tex- 
and i. ty to make cloth with a mixture of wool 
While er fibres, particularly synthetics, because, 

Preserving the traditional advantages of wool 


0 10 20 30 
% of world total 


7.2 Major wool producers by percentage of world total. 
F.A.O. Production Yearbook 


for warmth and absorbency, the man-made fibres 
give the fabric greater strength, better washing pro- 
perties and improved shrink- and crease-resistance. 


World production and 
trade in wool 


The major wool-producing countries, with the 
exception of the U.S.S.R. are in the southern con- 
tinents, where the warmer climates related to the 
limited southerly extent of the continents, provide 
better conditions for wool production than the 
damper, cooler conditions of many temperate areas 
in the northern hemisphere. The rather dry climates 
of interior Australia and South Africa and the rain 
shadow region of Patagonia in Argentina are ideal 
for wool production. Sheep farming on a very €x- 
tensive scale is often the most economic use of land 
in the drier regions and in turn extensive production 
has economies of scale which make for lower-cost 
production. This enables the southern continents 
to compete with European of North American 
producers despite the added costs of transporting 
the wool to the wool manufacturing countries. 
Sheep production for wool in Europe is often a less 
economic form of land use than the raising of sheep 
for meat or arable farming. Thus Australia (30 
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per cent), New Zealand (12 per cent), Argentina 
(7 per cent) and South Africa (5 per cent) are the 
leading wool producers. The U.S.S.R. raises its 
wool sheep in the semi-arid regions around the 
Caspian Sea and in Central Asia and accounts for 
15 per cent of world wool production (Fig. 7.2). 

Wool is produced not only by these few large- 
scale producers but also by a very large number of 
minor producers. Many of the minor producers are 
in areas where sheep farming has been going on for 
centuries, such as in Europe, Asia, North Africa and 
the Middle East. These countries, such as Britain, 
France, Italy, Germany, Spain and Portugal in 
Europe; Iran, Afghanistan, Iraq, Pakistan, India, 
Syria and Morocco are not only ancient sheep-rear- 
ing areas but also have long-established woollen 
textile industries. Starting in the earliest times, wool 
has been used to make textiles in the Old World, 
and many countries continue these ancient tradi- 
tions in contemporary handicrafts industries such as 
carpets and rugs in Iran and India, cashmere goods 
in the Himalayas and so on. In Europe, too, the 
traditional woollen textiles such as tweeds and tar- 
tans in Scotland, and knitted goods in Ireland are 
still made. 

The modern woollen textile industry developed 
in Britain and Europe was based on local wool 
production. But when large-scale sheep rearing 
took root in the new lands of the southern conti- 
nents high-cost production in Europe could not 
compete. Wool production therefore declined but 
the woollen textile industry remained in the tradi- 
tional areas in the industrial countries of the north- 
ern hemisphere, except for small-scale development 
in India. This position is almost the reverse of that 
in the cotton textile industry which is now domina- 
ted by cotton-growing countries, 

There are several reasons for this, Firstly, woollen 
textiles require greater skill and fewer workers than 
cotton textiles and are thus well-suited to the in- 
dustrial nations. Secondly, markets for woollen 
goods are largely in the colder northern countries, 
The producers in the southern continents have 
generally warmer climates and thus constitute a 
smaller market. Cotton goods had the advantage 
in underdeveloped countries of both cheap available 
labour and a large home market in mainly tropical 
areas. A third reason is the Sparse population of 
many wool-producing areas, This reduces market 
potential and means that wage rates for workers 
are as high or higher than in established areas 
Australia thus accounts for only | Per cent of the 
world’s woollen textiles. 

The only country to introduce 


a woollen textile 
industry on a large scale in recen 


t years is Japan, 


This was prompted partly by the wish to compete in 
established markets because Japanese wage rats 
are slightly lower, and partly by the growing use gf 
Western-style clothing in Japan. Silks and Cottons 
were suitable for traditional garments but wool i 
better for suits and knitwear. Japan, however, has 
hardly any domestic wool-production and imports 
its wool from Australia. 

Wool is thus a fairly important commodity in 
world trade. The trade is characterized by the long 
distancės travelled by the wool from the low-cost 
producers in the southern hemisphere to the textile 
manufacturers in the northern hemisphere. Another 
important aspect of the world wool trade is that 
wool is suffering severe competition from man-made 
fibres. Synthetic fibres have now been evolved which 
reproduce or better the main qualities of wool. Asa 
result the world wool production has tended to 
Stagnate in recent years. In future, output from 
some major producers such as Australia may de- 
cline, but countries such as the U.S.S.R. and China, 
which rely more on large home markets, may con- 
tinue to increase their production. ; 

The main wool-producing countries are consider- 
ed in detail below and the major manufacturers atè 
also briefly covered. é 
1. AUSTRALIA. Australia is the world’s leading 
wool producer and has more sheep than any other 
country. More than two-thirds of the approximately 
160 million sheep are merinos, kept for wool pro- 
duction. Merinos were first introduced into Aust 
lia in the early nineteenth century when the oun 
was still a penal colony, but the advantages oben 
production were only realized between about 18 
and 1890, when there was a great expansion bothin 
sheep numbers and in the area used for sheep farm- 
ing. Sheep farming at this time was carried on 1na" 
most arid environments where 20 acres ( 8 hectares) 
or more were required for one sheep, but the posi- 
tion was rationalized in later years when ena 
droughts proved that such areas could not be ust 
continuously. The number of sheep and therefore 
the production of wool in Australia, varies veal 
markedly in response to the climate, but reou 
droughts in the interior have led to a decline, R 
sheep farmingin marginal areas anda concentrat 
on the better-watered areas, where rainfall is 
tween 15 and 25 in (380 mm and 625 mm) annua Y 
The droughts of 1968-70 will probably reduce $ À 
further the area grazed, especially in view © 
stagnation of the world wool market. New 

Sheep farming is now concentrated in A 
South Wales, especially in the rolling Downs % 
the western side of the Great Dividing Ram 
(Fig. 7.1). In the favoured areas crossbred shee? 
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are increasingly kept, and form part of a system 
of mixed farming. Mixed farming is more stable 
than specialized wool producing as farmers derive 
income from crops and sheep produced for meat 
for the major urban markets, as well as from wool. 
They are thus less dependent on world market 
trends and accompanying price fluctuations. Cross- 
breeds now account for about one-third of the 
Australian flock. 

Selective breeding and better farming methods 
have greatly helped to increase wool output. The 
supply of water to the paddocks and the sowing of 
clover and other fodder crops has helped to improve 
not only the amount of wool in the fleeces but also 
its quality. Australian merinos yield between 25 
and 45 lb (12 and 22 kg) each of wool per year. 

Australia has only a small woollen textile indus- 
try and exports 90 per cent of its wool production, 
the main markets being Britain, Japan, France and 
the U.S.A. 

2 NEW ZEALAND. For its size New Zealand 
has an astonishing number of sheep; in 1966 the 
figure was in the region of 60 million. The moist, 
maritime climate and better pasturage in the coun- 
try have led New Zealand to specialize in meat 
rather than wool production, but wool is never- 
theless an important item in the economy. The 
dimatic conditions favour English breeds of sheep 
such as the Romney Marsh breed, which accounts 
for about three-quarters of the New Zealand flocks, 
rather than the merinos which need drier conditions. 

New Zealand’s wool outputis mostly of moderate- 
net crossbred wools, though merino wool is pro- 
i to a small extent in the drier conditions of 
is eastern side of the South Island. Sheep farming 
x S is usually a specialist activity in contrast 
fees production where sheep are kept on mixed 
s. The New Zealanders have been pioneers 1n 
R P- as in dairy-farming and by improved breed- 
ai especially by improving the pastures, have 
Zeal “a a lead in wool yield per animal. New 
one — are the heaviest in the world. Clo- 

an other fodder crops developed in New 
h have been introduced in Australia and 
of far a, to improve production. A notable feature 
tien improvement in the country 1s the use of 
piahi rcraft to spread fertilizers, such as phos- 
turei oe the grasslands; by improving the pas- 
poi € carrying capacity of the farms can be 
Seat e ane The markets for New Zealand 
tticient. the same as those of Australia, and only 
Wool seas can make it worthwhile to send 
nie way round the world to textile centres in 
3 Ve and Britain. 

' SOUTH AFRICA. South Africa has about 45 


million sheep, almost all of which are kept for wool. 
The large majority are merinos and South Africa is 
therefore the second greatest producer of high- 
quality merino wool. Sheep are mostly kept in 
eastern Cape Province, in Transvaal and in Orange 
Free State, where rainfall is moderate, being be- 
tween 20 and 30 in (510 and 760 mm) a year. 
Sheep are kept, too, in the drier west of Cape 
Province but the carrying capacity of the land is 
much lower and there are therefore fewer animals. 
South Africa has progressed less rapidly in im- 
proving efficiency of production because traditional 
methods are still low-cost in a country which relies 
on cheap African labour. 

4. ARGENTINA. Argentina is a major sheep- 
rearing country, having almost as many sheep as 
cattle, The major cattle- and sheep-farming regions 
are, however, in different parts of the country. In 
the moister Pampas cattle are usually more pro- 
fitable than sheep and if sheep are kept they are 
reared for meat, wool being only a by-product. 
About half of Argentina’s 46 million sheep are 
found in the dry, windy plateau country of Pata- 
gonia in the south. This region has a large propor- 
tion of merino sheep, but as a whole merino wool 
forms only about one-fifth of the total wool output. 
The majority of Argentina’s production is of me- 
dium and poor grade wools. Its main markets 
are Britain and the U.S.A., both of which import 
carpet wools. 

Uruguay is also a fairly important wool pro- 

ducer, accounting for 3 per cent of the world total. 
Other South American producers of note are Brazil 
and Chile. There is little woollen textile manufac- 
ture in Latin America. 
5. THE U.S.S.R. AND CHINA. The Soviet 
Union has the second largest number of sheep in 
the world, its total being about 130 million head. 
The sheep are kept mostly in Asiatic U.S.S.R. on 
large state farms. U.S.S.R. is rapidly expanding its 
sheep-farming operations and research into Im- 
proving breeds, the use of artificial insemination 
and the improvement of pastures will probably 
enable it to overtake Australia in the near future. 
The U.S.S.R. has a large domestic market for wool- 
len goods because of the cold continental climate 
with long severe winters experienced in most parts 
of the country. Moreover its production of synthe- 
tic yarns lags behind that of the western nations and 
Japan, and thus the market for natural fibres is still 
large compared with Australia and other western 
producers who are experiencing great competition 
from synthetics. hig 

Most of the Soviet woollen textile production is 1n 
European U.S.S.R., about a third being made in the 
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7.3 Major producers of wool yarn by percentage of world 
total. U.N. Statistical Yearbook 


Moscow region. Other manufacturing centres are 
Leningrad and Kiev, and Alma-Ata in Kazakhstan. 

China, with about 3 per cent of the world output 
of wool, is also increasing its production, especially 
in the large ‘empty’ areas in the west. But wool 
manufacture is still ona very small scale and is over- 
shadowed by the very large cotton textile industry, 
6. U.S.A. Sheep are relatively unimportant in 
the U.S.A. since they give much smaller returns 
than cattle. Some sheep are kept in most parts of 
the country but the majority are kept primarily for 
meat. Lamb is not a favourite meat in the U.S.A, 
but the large population creates a substantial mar- 
ket. Local wool supplies are supplemented by large 
imports. 

Of the total of about 25 million animals (less than 
a quarter the number of cattle in the country), about 
60 per cent are kept in the drier Western states, the 
greatest concentration being on the Edwards Pla- 


have been consistent- 


ning of the twenti 
century. Sheep are allowed to ies i. 


usually rounded up and kept i 
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have had to be recruited to help manage the flocks 
Winter feedstuff is provided by man-sown, irrigated 
fodder crops. 

Despite the relatively unimportant role of sh 
in the U.S.A., they do supply part of the wool re. 
quirements for a long-established woollen textile in. 
dustry, based in New England. Local wool supplies, 
skilled labour and power supplies initiated the 
industry in the nineteenth century, and the U.S.A, 
especially the northern states, provided a large 
domestic market. But the manufacture of wool has 
declined over the years in the face of competi- 
tion from cheaper synthetics and low-cost woollen 
textile imports from Europe and Japan: Woollen 
textile plants are usually small, requiring a small 
number of skilled workers, unlike the large-scale 
cotton mills. The woollen textile industry has 
therefore not drifted to the South as has the cotton 
industry. Another advantage of its New England 
location is that it is in easy reach of New York, 
which is the overwhelming fashion centre and 
apparel-manufacturing region of the U.S.A. The 
U.S.A. is a major importer of wool of all grades, 
especially carpet wools from Argentina and India, 
and it also imports cloth and woollen garments. 
7. EUROPE. European countries such as Britain, 
Italy, Germany, and France are only minor wool 
producers today (Fig. 7.2), but were once more int 
portant. They still retain, however, their long 
established textile industries (Fig. 7.3). 

Britain’s woollen textiles industry goes back to 
the Roman period, when both sheep farming and 
woollen cloth production were concentrated in the 
South of the country. The industry was important 
during the fifteenth and sixteenth centuries also, but 
the real expansion came with the Industrial Revolt 
tion, when Yorkshire became the major woollen- 
manufacturing region. The Yorkshire industry ie 
originally. based on local supplies of wool, on the 
clear water of the Pennine streams used in we 
and finishing processes, and on the availabili a 
first water- and later coal-power for the mills. i 
woollen industry was greatly stimulated by t 
invention of textile machinery in the ciate 
century. Older centres in the south-west and in Eas 
Anglia declined with the introduction of oni 
power and the industry became concentrate i 
such towns as Keighley, Bradford, Halifax a 
Huddersfield. Regions outside Yorkshire ha 
still maintained their woollen industries by making 
highly-specialized products, e.g. wool yarn a 
knitted goods in the East Midlands; tweeds af 
knitwear in various parts of Scotland; mgt i 
flannels and high quality woollens in the oth 
Country and Wales; and carpets in the S° 
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Midlands. Ireland also has a small specialized 
woollen industry. 

Sheep are kept mainly on the poorer pastures of 
the uplands and account for only 2 per cent of the 
world wool output. About 85 per cent of the wool 
used in the British textiles industry is imported 
today. 

In Europe, as in Britain, the most important 
woollen textile regions are the traditional coalfield 
areas. In France woollen goods are made in the 
north around Lille, Douai, Roubaix and Tourcoing; 
in Belgium, Verviers is the main centre; and in Ger- 


many textiles are made at Krefeld and Wuppertal. 
Italy, which specializes in knitted goods, has textile 
centres in the North Italian Plain. 

8. JAPAN. Although the woollen textile in- 
dustry is not traditional in Japan as it is in Europe, 
it has become important in recent years. Japan 
makes about 8 per cent of the world’s woollen yarn 
and a larger proportion of finished fabrics. It has 
overtaken Britain in the latter field. Japan imports 
its wool principally from Australia and New Zea- 
land and is a major exporter of cloth and knitwear 
to Europe and the U.S.A.. 


SILK 


Silk is classed as an animal fibre, since it is derived 
from the cocoon of a moth, but it has little in com- 
mon with wool. In being a continuous filament it 
has more in common with synthetic textiles. It is 
the finest, and therefore one of the most beautiful, 
of natural fibres and is thus highly-prized. The 
difficulties of dealing with so fine a filament as that 
produced by the silkworm, make silk an expensive, 
luxury fabric, The art of making textiles from silk 
was discovered in China, around 2,500 B.C. and 
the process was kept secret and monopolized by the 
Chinese until it gradually spread to Japan and India 
ie the third and fourth centuries A.D. Knowledge of 
egy only reached Europe in the sixth cen- 

The special qualities of silk which make it so 
oe — are its fineness and its glossy appear- 
aan made up. Its properties cannot yet be 
aise a matched by other natural or synthetic 
“a 8, but its production and use has declined 

ause of its high cost and labour intensive 
methods. 


Sericulture 


ae is derived from the caterpillar of certain 
is ENA e most important of which, Bombyx mori, 
leav the Mulberry Spinner because it feeds on 
“ape a of the mulberry tree. Silk may be collected 
Moths e cocoons of wild moths (Wild Silk) or 
of silk may be bred for the purpose. The breeding 
fc 2 jn is known as sericulture and is widely 
S eralh in China and Japan. Each moth lays 
aie undred eggs. The caterpillars or silkworms 
tick, small when they first hatch but grow very 
lbs They are fed on either mulberry or oak 
ta After about five weeks the worms have 
ae n to about 3 in (7.5 cms) in length and begin 

pin their cocoons. The worms extrude very fine 


filaments up to 600 yds (550 metres) in length, 
which are coated with a gummy substance to allow - 
them to stick together to form the cocoons. The 
silkworms seal themselves inside the cocoons and, 
if allowed to develop naturally, would change into 
chrysalises and then moths, and would eat their 
way out of the cocoons after about three weeks. In 
sericulture this is prevented by heating the cocoons 
in ovens to kill the worms. Each cocoon may con- 
tain up to two miles (3 km) of silk filament, and this 
must be very carefully unwound. The cocoons 
are put into hot water to remove the gummy coating 
and the filaments are then reeled. This process may 
be carried out by hand but it is also done in small 
factories called filatures. The filaments from several 
cocoons, the number depending on the thickness 
of raw silk required, are unwound and twisted 
together to give a stronger thread, though this 
is still almost invisibly fine, which is known as 
raw silk. The raw silk may be exported at this stage 
for manufacture elsewhere or the processing may 
continue in the area of production. 

The threads of raw silk are too fine for textile 
manufacture and they are usually doubled or 
thrown to produce a stronger and thicker fibre. Silk 
is then woven in much the same way as any other 
textile, though handlooms are still quite common 
in the silk industry, because the silk must be han- 
dled with great care. In the major manufacturing 
districts, however, mechanical weaving is now most 
common. Cocoons which are unsuitable for reeling 
or broken filaments from the reeling process are 
treated like staple fibres. They are sorted according 
to length by combing and then spun in the same 
way as other staple fibres to produce spun silk. This 
is then woven but the resulting cloth is less valued 
and cheaper than silk fabrics made from the very 


long filaments. 
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7.C Silkworms feeding on mulberry leaves in a Japanese 
farm. /nternational Society for Educational Infor- 
mation Tokyo Inc. 


Geographical require- 
ments for silk production 


1. CLIMATE. Although in theory the silkworm 
can be reared anywhere that mulberry trees will 
grow, in fact it is more limited in distribution. The 
silkworm cannot live in temperatures below 60°F, 
(16°C.) and therefore sericulture is largely confined 
to sub-tropical regions. In the warmer regions sever- 
al crops of mulberry leaves promote production 
while in cooler climates, though sericulture can be 
carried out in heated buildings where the tempera- 
ture is controlled, production is still limited because 
only one crop of mulberry leaves can be obtained 
each year. 

2. LABOUR. The most important factor affecting 
the silk industry is the availability of cheap female 
labour. The delicate processes of rearing the silk- 
worms and disentangling and reeling the raw silk 
require the utmost skill and patience. The long tra- 
dition of silk production in the Far East has con- 
centrated the industry in China and Japan. These 
countries have always had a large, relatively poor 
agricultural population to whom silk production 


was a welcome addition to farm income. Although 
sericulture was introduced in Europe, the rise in the 
standard of living has made French and Italian 
peasants unwilling to undertake such painstaking 
work for little reward. In Japan silk is still produced 
but at higher cost, though China is still a relatively 
low-cost producer. 

The manufacture of silk after reeling requires less 
skill and may therefore be carried out either in the 
areas of production or elsewhere. Location near 
major fashion centres, e.g. in France, is often an 
advantage for manufacture, though not for sik 
production. 


World production of silk 


Total raw silk production today is relatively 
small, amounting to only about 40,000 tons annual- 
ly, compared with 10 million tons of cotton, and 
almost all of it is produced in Asia. The leading 
producers are Japan (46 per cent), China (18 per 
cent), the U.S.S.R., India and South Korea. The 
only European producers are Bulgaria and Italy, 
which account for less than 1 per cent each of the 
total (Fig. 7.4). France, Britain, Italy, Switzerland 
and the U.S.A. are silk-manufacturing countries, 
though their output of raw silk is infinitesimal. 

World production of silk has tended to decline 
during the twentieth century fortwo reasons. Firstly, 
the costs of production are high and have been in- 
creasing in most areas. This means that silk is an 
expensive fabric and its market is limited. Secondly, 
the development of synthetic textiles, especially 
rayon, which in continuous filament form resembles 
silk so much that it is called artificial silk, has ees 
ed great competition. Artificial silk is cheap an 
easy to produce, unlike genuine silk, and is i 
fore used for all non-luxury purposes. Pipe: 
silk, however, retains its luxury market and in t ; 
last two decades has even increased its marke 


l, 
7.4 Major producers of silk by percentage of world total 
U.N. Statistical Yearbook 
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among the wealthy members of U.S., European and 
Japanese society- h 

1, JAPAN. Silk has been produced in Japan for 
about 1,600 years, since the art was first introduced 
from China. The rearing of silkworms is a tradition- 
al occupation of the rural population in central and 
southern Honshu, especially in upland areas where 
other agricultural possibilities were few and where 
silk production supplemented farm income. Peak 
production was attained before the Second World 
War when about 2.25 million people were engaged 
in silk production but the war and post-war period 
saw a decline in output. Since 1950, however, the 
industry has again expanded but ona different basis. 
In pre-war days raw silk was exported and in 1929 
accounted for about 40 per cent of Japan’s total 
exports. Nowadays silk is only a small and relative- 
ly unimportant feature of the Japanese economy 
because so many other industries have been rapidly 
developed. Moreover, silk is no longer exported raw 
but is mostly manufactured in Japan. The number 
of people engaged in silk production is now also 
much smaller. Rural population has drifted to 
the towns and only 10 or 15 per cent of farms now 
produce silk. The acreage under mulberry trees 
has remained stagnant. Silk production, however, 
has been greatly increased by the improvements of 
Tearing techniques and the breeding of higher-yield- 
ing silkworms. Costs of production are no longer 
low because the standard of living has risen, but the 
Japanese are able to compete with other producers 


because of their greater efficiency. Japan is the larg- 
est producer of silk textiles as well as of raw silk. 
2. CHINA. China was the first country to pro- 
duce silk, nearly 4,000 years ago, and has always 
been a major producer. The most important areas 
of production are in central and southern China and 
in the Shantung peninsula, and the silk is produced 
largely by peasants as a supplement to farm income. 
Both raw and manufactured silk are exported. 
China is a competitive producer because it has large 
supplies of labour and a long tradition of produc- 
tion. 

Silk production was fairly important in Europe 
in the eighteenth and nineteenth centuries but the 
rise in the standard of living and the increase in al- 
ternative employment opportunities in both France 
and Italy have reduced local production. Silk manu- 
facture, originally based on locally-produced silk 
is now dependent on imported supplies. France, 
Italy, and Switzerland, which also has a tradition of 
silk manufacturing, are major silk importers. 
Lyons and Grenoble in France and Milan in Italy 
are the main centres. Silk is also manufactured in 
Krefeld, Germany and at Macclesfield in Britain. 
The largest silk importer, however, is the U.S.A. 
Both raw silk, woven in New England, and silk 
textiles are imported to supply the affluent Ameri- 
can market. European and some minor producers, 
such as Thailand, depend on the tourist trade to 
supply a market for their silk goods. 
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po both the leading vegetable fibre and the 
it ‘oid used of all fibres. Unlike wool or silk, 
iiir large market both for clothing and for in- 
ei aluses. Its cheapness and lightness make it an 
Le ames for clothing in the tropics and, in 
Moolen, in the temperate areas as well, whereas 
silk ig n goods are limited to cold-weather use and 
` rah a luxury fabric. Cotton is strong, dura- 

ig sorbent and easy to launder. Å 
a use of cotton fibres to make textiles was 
pa nna the Ancient Egyptians, and cotton has 
Asia f e major textile in China, India and Central 
ton or centuries. But cotton textiles remained a 
é in y Europe until the eighteenth century when 
irene of cotton ginning machines and of 
itto b ized spinning and weaving processes allowed 
e cheaply mass-produced. Thus in the nine- 


teenth century Europe and North America became 
centres of textile manufacture but the cotton-manu- 
facturing regions of the nineteenth and early twen- 
tieth centuries, such as Lancashire in England and 
New England in the U.S.A. have now been dis- 
placed by the rise of many new textile-manufactur- 
ing regions in areas of low labour costs, such as 
Japan and Hong Kong and by the development of 
indigenous textile manufacturing industries in the 
cotton-growing countries, e.g. India, Egypt and 


China. 
The cotton plant 


Cotton is derived from the hairs surrounding the 
seeds of plants of the gossypium family. There are 
many varieties of the plant, some of which origina- 
ted in Eurasia and some in the Americas, and 
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modern varieties have been developed by careful 
breeding and hybridization to produce types which 
will do well in various climatic and other conditions 
and will produce the most commercially-valuable 
types of cotton fibre. Cotton varieties are usually 
distinguished by the staple length or length of the 
individual fibres. The longer the staple, the finer are 
the fibres. There are three main groups. 

1. LONG STAPLE COTTONS. The longest 
stapled cotton is the Sea Island Cotton (G. barba- 
dense) which was originally grown on islands off the 
coast of Georgia and Florida, U.S.A. though it is 
no longer grown in this region because of the dep- 
redations of the boll-weevil. Sea Island cotton, 
which has smooth, silky fibres as long as 24 in (65 
mm) is now largely grown in the West Indies. In 


general, however, long staple cottons have a fibre . 


length of over 14 inches (35 mm) and grow best in 
semi-arid areas, Egypt is the world’s major produc- 
er of long staple cottons and has developed many 


varieties such as the Ashmouni, Sakel and Karnak 
types. Similar long staple varieties are grown in 
Sudan and in Peru. The U.S.A. grows some long. 
staple cottons which have been developed by cross. 
breeding Egyptian and American Varieties, Long 
staple cotton produces the highest quality textiles 
and is used for making sewing thread, 

2. MEDIUM STAPLE COTTONS. These cot 
tons, which account for the bulk of world cotton 
output have a fibre length of between 7/8 and 1}in 
(22 mm and 32 mm). The two largest world pro- 
ducers, the U.S.A. and the U.S.S.R. produce mostly 
medium staple cotton. The major type is the Ameri: 
can Upland Cotton (G. hirsutum). 

3. SHORT STAPLE COTTONS. The shortest 
and coarsest of the cottons, with a fibre length of 
less than 7/8 in (22 mm), are grown mostly in Asia, 
e.g. in India. Many traditional growers of short 
staple cottons are attempting to switch to better 
quality medium staple varieties. 


SPECIAL TOPIC 7 
Geographical requirements for wool production 


1, CLIMATE. A warm, rather dry climate is 
ideal. Temperate regions are better than tropical 
ones, because in hot climates, the sheep produce 
short, coarse wool. Moderate temperatures, 
about 70°F. (21°C.) in summer, are best. A 
moderate rainfall of between 15 and 35 in 
(380 mm-890 mm), which in the warmer tem- 
perate areas creates fairly dry conditions, is ideal. 
The sheep do better if they are provided with 
plenty of drinking water, from wells or pipes, 
but prefer a dry environment. 

_ Dry regions are also preferred for sheep farm- 
ing because, while they are suited to sheep rear- 
ing, they are of little or no use for arable farming 


vantages, 
2. DRY GROUND, Sh do b 

land is well-drained, Dai nye hota oad 
ditions encourage such 


socky grasslands of interior Australia or Pata- 
gonia are suitable. The sheep nibble the vegeta- 
tion right down to the ground and therefore care 
must be taken in areas of poor grassland, where 
patches of bare soil intervene, to prevent over- 
grazing, as this might lead to the permanent im- 
poverishment of the pasture or to soil erosion. 
Although sheep can survive on very poor pas- 
tures in semi-desert and even desert areas (on 4 
nomadic basis) and are tolerant of both hot and 
cold conditions, they do best where there are ade- 
quate grass supplies. Because sheep kept primarily 
for wool thrive better in drier areas, sheep pee 
are often very large as the number of sheep whic 

can be kept ona given area is low where the vege 
tation is relatively sparse. Sheep farms may thus 
be several hundred square milesin extent. In mols 
ter areas farms are smaller because the grass I$ 
more abundant and of better quality. The flocks 
kept on sheep farms vary in size in accordii 
with the available pasturage, but in most area 
each sheep requires 4-5 acres (1,6-2 hectares) n 
provide sufficient food. Carrying capacity can j 
greatly increased by pasture improvement. 00 

general flocks are very large, ranging from 5 r 
or 10,000 to as many as 50,000 in Australia fo 

example. Yields of wool and the quality of wo? 
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can be improved by providing better pasturage. 
In New Zealand and Australia sown pastures 
lead to high productivity and in the U.S.A. fod- 
der crops are sown for winter use. The use of 


improved pastures increases carrying capacity, 
reduces the fear of overgrazing as well as in- 
creasing wool yields. 


Geographical requirements for cotton growing 


1, TEMPERATURE. Cotton needs a warm 
climate with a moderate rainfall. Temperatures 
reaching 77°F. (25°C.) or more in summer are 
ideal. Plenty of sunshine during the growing pe- 
riod is a great advantage but cooler conditions 
are preferred at harvest-time. Cotton is thus 
cultivated largely in the tropical and sub- 
tropical latitudes, between 30°N. and 30°S. of 
the equator. 

A long growing-period of at least 200 frost- 
free days is also necessary for the plant to ma- 
ture. The cotton plant is extremely sensitive to 
frost and late spring or early autumn frosts can 
kill the plant and destroy the crop. The growing 
of cotton in cooler or strongly seasonal climates 
is often risky. 

2, RAINFALL. Moderate to light rainfall is 
adequate for cotton cultivation. Between 20 and 
40 in (510 mm and 1,115 mm) are needed if the 
crop is to be naturally watered, but it has been 
found that better crops and better quality fibres 
can be obtained in semi-arid and even arid con- 
ditions, with the use of irrigation. Drier areas 
also have the advantage of inhibiting the spread 
of pests such as the boll-weevil. Irrigation is ideal 
because it can supply the correct amount of 
water at the correct times. 
inforon does badly in wet conditions. In the 
U.S.A., for example, the Cotton Belt is limited 
in the south by the fall of more than 10 in (255 
pe) of rainfall in the late summer and autumn. 
reocasie moisture encourages the plant to pro- 
ae leaves and stalks rather than the valuable 
s es. Rain just before the harvest can also lower 
le value of the crop by splashing the lower bolls 
with mud. 


Cotton growing 


tg usually grown as an annual crop. This 
Tod rary oe it allows for easy picking from 
oe a rubs, and it helps to eliminate pests be- 
Bie w plants are grown each year. However, 1n 

places such as Brazil, cotton is sometimes 


3. SOILS. Medium loams with good drainage, 
which give the plant good support in windy or 
stormy weather are ideal. The cotton plant re- 
quires a great deal of mineral nutriment and is 
thus very exhaustive of the soil. Cotton culti- 
vation can only be continuously practised if 
heavy applications of manure or chemical fertil- 
izers are used to replenish the soil. Nitrates, es- 
pecially, are otherwise rapidly exhausted. 

4. LAND. Cotton is best grown on flat or un- 
dulating land which facilitates the use of ma- 
chinery. The large-scale, mechanized production 
of cotton in western U.S.A. and central U.S.S.R. 
is thus often economical. Flat or gently-sloping 
land is also an advantage in areas where irriga- 
tion is necessary as it allows the water to be led 
easily to and around the fields. Although flat 
land is an advantage, it should not be wet or sub- 
ject to flooding since excessive moisture is bad 
for the cotton plant. 

5. LABOUR. Cotton growing is an activity 
which requires large supplies of labour. Planting, 
thinning of seedlings, hoeing, inspection for 
pests, and more than all these, picking, require 
large reserves of manpower. Few of the farming 
operations can as yet be mechanized and in any 
case mechanization is out of reach of many 
small farmers. Only hand labour can be econo- 
mically used by the vast majority of cotton grow- 
ers. Thus the presence of a large, cheap, hard- 
working labour force is necessary. In the U.S.A. 
this was once supplied by slave labour and later 
by poorly paid workers. In most present-day pro- 
ducing countries the growers are largely peasant 
farmers and labour is supplied by their families 
or by seasonal migrant workers. 


grown as a perennial, when it grows into a tall, 


woody shrub. 
The seeds are sown in drills from 1 ft (30 cm) 


to 2 ft (60 cm) apart, and if irrigation is being used, 
they are sown on low ridges which alternate with 
the furrows carrying water to the crop. Good drain- 
age is essential. Whilst the plants are growing the 
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fields must be carefully tended. The seedlings must ` 


be thinned out where necessary, the ground must 
be regularly hoed and cleared of weeds and the 
plants must be kept free of pests by regular exam- 
ination and spraying with insecticides. Where irri- 
gation is used the fields are usually watered every 
ten to fourteen days. 

The control of pests is a very important part of 
the cotton growers’ work for cotton is attacked by a 
large number of insects. In North America the most 
important is the boll-weevil which attacks the boll, 
destroying the seeds and fibres. A single pair of boll- 
weevils can produce between 10 and 13 million 
young in a single season and thus, once they are 
allowed to become established, they are extremely 
difficult to destroy. Chemical spraying or the com- 
plete destruction of the infested plants are the usual 
remedies. Boll-weevils, which first entered the 
U.S.A. from Mexico in 1892, completely destroyed 
the Sea Island cotton-growing industry on the 
Atlantic coast, and in bad years the amount of 
damage done by these insects may amount to al- 
most U.S. $1,000 million. The boll-weevil is sensitive 
to both frost and drought and thus the movement 
of the main cotton-growing areas to the west has 
helped to control its spread, for the climate is much 
drier in Texas than in Georgia. Moreover, the 
traditional cotton-growing areas were in well- 
wooded country, where the weevils could find trees 
and woods for winter hibernation, while the Prairie 
farms have few trees and therefore harbour less 
insects. While new cotton varieties have been evoly- 
ed, capable of withstanding drier and more extreme 
climatic conditions, the boll-weevil has fortunately 
not yet adapted itself to these conditions. The 
annual destruction of the plants to make way for 
new seeds also inhibits its spread. The boll-weevil 
is not the only cotton pest. In Asia a common pest 
is the pink boll-worm. 

Cotton is often grown as a monocultural crop. 
Where this is the case, great care must be taken to 
replenish the soil with fertilizers, because cotton is 
very exhaustive of soil. Some soils are especially 
suited to cotton growing, e.g. the regur or Black 
Cotton Soils of the north-west Deccan in India, but 
even here it is important to replace the nitrates in 
the soil. The position is improved if cotton is grown 
in rotation with other crops which naturally en- 
rich the soil, such as legumes, But in densely-popu- 
lated regions, such as the Nile valley, soil-exhaustive 
food crops must be grown in the off-season to 
provide a livelihood for the farmers. The fact that 
cotton is grown largely by peasant farmers tends to 
exaggerate the difficulties of soil impoverishment 
because such farmers have less money available fot 


land maintenance and less knowledge of soil prop- 
erties, as well as needing to make great demands 
on the land for both food and cash crops. 

The cotton harvest may last for several months, 
starting in August in the northern hemisphere. It iş 
usually halted by the first autumn frost which kills 
the cotton plants. Several pickings are taken from 
the plants in the harvest season and a large reserve 
of labour is required. Picking is hard work and must 
be done selectively; only ripe bolls must be picked, 
Many difficulties have been experienced in develop- 
ing machinery to pick cotton, because the bolls do 
not generally ripen simultaneously and must be 
picked at different times. Such operations are far 
more difficult to mechanize than, for instance, the 
reaping of cereals where the whole stalk is harvested. 
In the U.S.A., where mechanization has probably 
proceeded furthest, about two-thirds of the cotton 
crop is still picked by hand. 

Cotton growing is usually done on small farms 
by peasant farmers. Even in the U.S.A., mechani- 
zation was slow to develop in the cotton growing 
industry. This was because cotton was predomi- 
nantly grown on small farms, often on a share- 
cropping basis, and farmers could not have employ- 
ed machinery on their small plots. Most could 
not have afforded to employ even the most simple 
machines. The other major world producers such 
as Egypt, China and India are also countries with 
traditional peasant societies and abundant labour 
supplies. 

Nevertheless, some parts of the world are notable 
for the use of machinery in cotton growing. The 
most important requirement has been met in that 
cotton varieties have been devised which will ripen 
more or less simultaneously, so that unripe bolls 
are not wasted. The land must be flat or gently un- 
dulating to facilitate the use of the machines, an 
farms must be large to make the use of expensive 
machinery economic. Such conditions are only met 
in the large Prairie farms of western U.S.A. and in 
the huge state and collective farms of the rolling 
Steppes of Soviet Central Asia. 


Cotton processing 


After the cotton has been picked, either by me 
chine or by hand, it is ginned in order to separate 
the fibres or lint from the seeds and the short fibres 
or linters which adhere to them. The seeds may be 
crushed to yield oil, the residue being used for cattle 
fodder, and the linters may be used for the produc: 
tion of cellulose, later to be used in the synthe’ 
textiles industry. The cotton lint itself is baled for 
transport to the manufacturing regions. 
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7.5 World distribution of cotton production. 


Mii pimanfacturing processes are similar to those 
a z extiles. The fibres are washed and then 
HOP = pomen to form a rope-like mass of fibres 
Mera 5; s eer. The sliver is fed to the spindles and 
relic ake cotton yarn. The cotton is not usually 
‘grey cl fe weaving and the looms usually produce 
a oth’ which can then be bleached, dyed and 
a ese any pattern that is desired. Much empha- 
“i se placed on the finishing processes in cotton 
mace oe in contrast to wool manufacture 
ar fen pattern is usually woven into the cloth. 
a dying and printing the fabric, finishing 
Qualities give the cloth certain other desirable 
eden such as shrink- or crease-resistance, fire 
may be and the ability to repel water. Cotton 
io proceagad in blends with wool or with other 
specific r synthetic fibres to produce materials with 
os = aproperties, Cotton has a wide range of uses 
othe, ae the clothing industries but in many 
industrial s, such as furnishing, backing materials, 
materiale cloths, household linen and surgical 
natural pio Epottonwook bandages. Like other 
Rom th: res it is meeting increasing competition 
‘King C man-made fibres and its old name of 

Otton’ is fast becoming a memory of the 


past, especially in the U.S.A., Japan and Europe 
where synthetics are now more used than cotton. 


World production and 
trade in cotton 


The world cotton-growing and manufacturing 
industry has traditionally been dominated by the 
U.S.A. but although the United States still leads in 
cotton textile production, the rapid expansion of 
cotton growing in both the U.S.S.R. and China has 
ended its dominance in fibre production. The 
U.S.S.R. now accounts for about one-fifth of the 
world total of over 10 million tons annually, and the 
U.S.A. (16 per cent) and China (15 per cent) are 
the next most important growers. The other major 
producers are India (11 per cent), Mexico (5 per 
cent), Pakistan (5 per cent), Brazil, Egypt, and 
Turkey (Figs. 7.5 and 7.6). 

Although world production of cotton has con- 
tinually expanded the cotton market has not always 
been a stable one, because while there is always a 
demand for food crops, for instance, the demand for 
clothing and other textile products fluctuates with 
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% of world total 


7.6 Major producers of raw cotton by percentage of 
world total. F.4.0, Production Yearbook 


the prevailing economic climate in the various coun- 
tries. When times are hard, consumer goods such as 
clothing are among the first to suffer. Thus demand 
for cotton is varied but production is much less so. 
Cotton is grown mostly by small farmers and there- 
fore production cannot be immediately geared to 
demand. The resultant price fluctuations often make 
the back-breaking work of cotton growing very 
unrewarding. 

From the manufacturer’s point of view, however, 
the fluctuating demand for textiles can best be 
overcome by using synthetics, which, because they 
are not ‘dependent on weather conditions, destruc- 
tion by pests and other natural hazards, and because 
they can be produced as and when they are required, 
are better suited to an industry which faces short- 
term fluctuations in demand. Moreover synthetics 
can be manufactured to Possess certain desirable 
properties, while the traditional fibres have a more 
limited range of uses. 

Thus although cotton overp; 
serious problem, because the 
lation creates a continually 
textiles of all sorts and particularly for cotton, the 
future may see a decline in cotton production in 
the: face of competition from man-made fibres 
especially in the developed countries. ‘ 

In the past much cotton was manufactured in 
countries which produced no cotton themselves 
such as Britain, France, Germany and later in 


roduction is not a 
growing world popu- 
growing demand for 


Japan and Hong Kong, but today the cotton tex. 
tiles industry is dominated by the major cotton. 
growers such as the U.S.A., the U.S.S.R., China 
India and Pakistan. The leading cotton and cotton 
textile producers are considered in detail below, and 
in view of their historic importance in the textiles 
industry and their importance today as markets for 
cotton fibres, some of the purely manufact 
countries are also dealt with briefly, 

1. U.S.A. Cotton production in the U.S.A. in the 
early 1950s was well over 3 million tons annually, 
but since 1965 output has dropped to about half 
this figure. In 1967 production was 1,620,000 tons 
or 16 per cent of the world total. This situation 
reflects the steady decline in the land under cotton 
from the peak of 46 million acres (18 million heo- 
tares) in 1925 to nearly 25 million acres (10 million 
ha) in 1950 and to only about 7.5 million acres (3 
million ha) in 1967. Yields were improved during 
the 1950s so that production was maintained but 
improvement has now levelled off and the declining 
area under the crop has affected output. 

The United States has a long history of cotton 
growing reaching back to the colonial era. The 
invention in 1793 of a cotton gin by Eli Whitney, 
for separating the fibres easily from the seeds, stalks 
and other unwanted material, allowed large-scale 
cotton cultivation to be introduced. Cotton was at 
first grown on large plantations worked by negro 
slaves but after the abolition of slavery and the 
Civil War this system was no longer economic. The 
old plantations were split up between tenant fat- 
mers. These farmers often worked the land ona 
share-cropping basis, the landlord providing land 
and sometimes seeds, while the tenant provided 
labour. The tenant paid for rent and seed by hand- 
ing over between one-third and one half of his 
final crop to the landowner. This system and the 
rural indebtedness it perpetuated made the Southa 
poverty-stricken and under-privileged area right 
up to the Second World War. The poor farmers 
continually overexploited the soil in an attempt t0 
gaina living, especially in years of low or fluctuating 
Prices, and in years when crops were ruined by the 
boll-weevil. As a result the region is the worst area 
for soil erosion and exhaustion in the whole of the 
U.S.A. : 

Several important chan ges have altered the entire 
economy of the old Cotton Belt. The most impor 
tant has been the westward shift in cotton growin’: 
On the flat Prairie lands large mechanized farms i 
more economic than the small farms of the ol 5 
eastern regions. In place of the cotton monocultur 
of the past, the old regions are being rehabilitat 
by afforestation and by the introduction of mix? 


uring 
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7.7 The Cotton Belt of the U.S.A.: Limiting factors of 
climate and major cotton-growing regions. 1—At- 
lantic coast and piedmont, 2—Tennessee Valley, 
3—Mississippi flood-Plain, 4—Black Waxy Prairies, 
5—North-west Texas and Oklahoma, 6—Southern 
Texas coastal plain. Other producing regions out- 
side the Cotton Belt in U.S.A. are New Mexico 
and California. 


farming. The change began in the period between 
the wars when development of industry in the South 
helped to provide alternative employment. After the 
War the rural South rapidly lost population to the 
towns and the industrial northern states, so that 
fewer people were dependent on the land and farm- 
ing could be rationalized. As a result of all these 
changes the specialized growing of cotton is much 
more restricted in area than formerly, but where 
it is grown, farming is much more efficient. 
ices growing is now concentrated much far- 
er West (Fig. 7.7) than formerly and this has sev- 
eral advantages. 
Sate Soil erosion due to the over-exploitation 
dificult. € the old cotton belt makes cotton growing 
tenes . sma requires very fertile soils and is 
ifthe we etter grown on the, as yet, less-used soils 
fetile est. There are several areas with particularly 
These soils which are favourable cotton regions. 
tick vee the Mississippi flood plain with its 
ati area soils; the Black Waxy Prairies of Texas 
Gulf ¢ ed Prairies of Oklahoma; and the western 
is “tad Outside the cotton belt, California has 
) Ci Come an important producer. 
hi It has been increasingly found that 
i fo and fibre quality are both improved if 
itrigati on is grown in drier areas, with the aid of 
ie ih where necessary. The western regions 
able to Otter, drier climate and are therefore 
0) P give good yields. 
atthe “op The drier climate also inhibits the 
sath of the boll-weevil which can destroy the 
on crop (p. 242). 


(d) Labour. The Prairies and California are more 
suited than the traditional cotton-growing areas to 
the use of machinery. Where machines are not used, 
however, both Texas and California have the 
advantage of access to cheap Mexican labour. 

Some cotton is still grown on the Atlantic coastal 
plain and in the Tennessee Valley but in these re- 
gions farming practices have been much improved 
in recent years. 

Despite improvements and changes in location. 
of cotton growingin the U.S.A., the area devoted to 
the crop is continually declining and output has also 
dropped, because, with its high standard of living 
and high labour costs, it is increasingly difficult to 
compete with cheaper cotton growers in the develop- 
ing countries. The rise of synthetic fibres has also 
been particularly marked in the U.S.A. and the 
highly-capitalized production of man-made fibres 
is much more suited to the country’s advanced 
economy than is cotton growing. Production of 
synthetic fibres now exceeds that of cotton. 

Despite its declining home production of raw 
cotton, the U.S.A. is still the leading producer of 
cotton textiles, accounting for almost one-fifth of 
the world total (Fig. 7.8). The northern part of the 
country, particularly the New England states, have 
a long history of textile production, the first cotton 
mill being built in Pawtucket in 1790. New England 
had many advantages, such as the original water 
power supplies, easy access to coal from the Appa- 
lachians and a steady stream of skilled labour from 
Europe. Cotton was easily brought by sea from the 
South. This situation persisted until around the end 
of the nineteenth century, when the advantages of 
New England began to be overshadowed by the far 
greater advantages of the Southern states. The in- 
dustry was not drawn to the South by the presence 
of raw materials, for cotton is so light that transport 
costs form only a very small proportion of manu- 
facturing costs. The great advantage of the South 
was the large supply of relatively cheap labour. 
Poor returns from the exhausted cotton lands made 
work in the new textile mills attractive to Southern- 
ers despite low wages. Improvements in machine 
design and mill operation meant that the high de- 
gree of skill formerly required was no longer essen- 
tial. Workers could be easily and quickly trained. 
The movement away from the South after the War 
and the general rise in wage rates was not a dis- 
advantage as by this time greater automation and 
larger-scale operations had led to greater capital- 
intensity in the industry and less reliance on labour- 
intensive techniques. Other advantages of the 
South included power supplies. At first coal was 
used and this was available from the Appalachians, 
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7.8 Major producers of cotton yarn by percentage of 
world total. U.N. Statistical Yearbook 


but later the enormous potential of hydro-electric 
power began to be developed at the Fall Line and 
along major rivers such as the Tennessee. Electricity 
is now most commonly used to power the mills. The 
South had the advantage of somewhat better com- 
munications with the rest of the country than New 
England which is cut off from the West by moun- 
tains. There was more room for expansion, and 
new mills in the South could employ the latest 
machinery, while the older areas in New England 
were cramped and the mills contained much old 
and obsolete equipment. Thus there was a general 
shift of the textile industry to the South and today 


95 per cent of the American cotton textile industry 
is located in the South, 


When syhthetic fibres 


fabrics not only for the enormous home market 
within the U.S.A. but also for export to many parts 
of the world. Despite its important textile industry, 
the United States still imports cotton, cloth and 
garments to supplement home supplies. Most im 
ports come from Asian countries such as Japan and 
South Korea which can produce the goods cheaply, 
2. U.S.S.R. About one-fifth of the world’s cotton 
lint is produced in the U.S.S.R. and about 90 per 
cent of this comes from Central Asia. The leading 
region is Uzbekistan, which produces about 66 per 
cent of total Soviet production. Only 10 per cent 
of the U.S.S.R’s cotton is grown west of the Caspian 
Sea in Azerbaijan and Armenia. The large state and 
collective farms are highly-mechanized and almost 
all of the cotton is grown in irrigated fields, The 
factor which affects production most is humidity, 
The hottest areas in Central Asia, where the 
relative humidity is very low, have the highest 
cotton yields. Moister regions to the west havea 
much lower output per unit area. The U.S.S.R 
produces both medium and long staple cottons. 
Yields per acre of 12 bushels (840 kg/ha) are high 
by world standards, comparing with 7.5 bushels 
per acre (500 kg/ha) in the U.S.A. and 8.9 bushels 

r acre (650 kg/ha) in Egypt. ; 
arh an of So ans interest in synthetic fibres 
cotton is still by far the most important fibre in the 
U.S.S.R.’s textile industry, and demand for the 
fibre has risen steadily during the twentieth century. 
Cotton imports to the Soviet Union have ia 
gradually reduced and as production increases t 
U.S.S.R. may become a major exporter, supe 
the East European countries. Extra produ 
more likely to come from seed improvemei 
better farm and irrigation management than 
great increases in the area under the crop. ilion 
under cotton have remained around 6.25 milli 
acres (24 million ha) since the 1950s. 

The cotton Roe industry in the u.s SRA 
concentrated around Moscow in traditiona the 
dustrial districts and has not been established 7 
cotton-growing regions to any great extent. a 
Cotton textile centres include Leningrad an a 
Balticstates, e.g. Estonia, Latvia; Ukraine; Ard R. 
and Azerbaijan, and western Siberia. The U. ta 
is, however, only the world’s third largest 00 


textile producer accounting for 13 per cent 0 
total. 


3. CHINA. China has produced cotton text 
for about 5,000 years but its rise as a major P 
ducer of both raw cotton and cotton textiles r 
been of fairly recent date. It is now the third laa 
Producer of cotton fibre and its output of ee 
is exceeded only by that of the U.S.A. MoreoY 
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synthetics become more and more important in the 
West, China is likely, with Russia, to lead the world 
in the use of cotton in future. The most important 
cotton-growing areas in China are the Great Plain 
of northern China, along the Hwang Ho and Wei 
Ho valleys; Szechwan; and the Yangtse Valley. 
Textiles are produced in most of the industrial 
towns in all parts of the country. China, with its 
enormous population, has a vast domestic market 
for cheap cotton goods, and its low production 
costs, based on its large labour supplies, enable it 
to sell textiles abroad, especially in South-East 
Asia where there is a large, relatively poor popu- 
lation, Shanghai is the traditional cotton textile 
centre but other important textile towns lie within 
the cotton-growing regions, e.g. Chungking, Nan- 
king, Sian, Chengchow and Peking. 
4. INDIA AND PAKISTAN. Both India and 
Pakistan are important cotton fibre and cotton 
textile producers. The chief cotton-growing areas in 
India are in the north-western Deccan on the fertile 
Black Cotton Soils derived from basaltic lava; the 
central and southern Deccan of Mysore and Tamil 
Nadu (Madras) states; and in the Upper Ganges 
valley (extending into Pakistan), where much 
of the cotton is grown with irrigation. In Pakistan, 
the valleys of the Indus and its tributaries in Punjab 
and Sind are the main cotton-growing areas and 
Production is dependent on irrigation. The many 
new irrigation schemes, either planned or under 
construction in Pakistan will help to increase pro- 
duction. Much of the cotton grown in both India 
and Pakistan is of medium and short staple types. 
_ Cotton textile mills were first established in India 
in the mid-nineteenth century, though hand-spin- 
ning and weaving of cotton had been practised for 
hundreds of years. The first area to develop textile 
Industries was Bombay, which has ready access to 
the Deccan cotton fields and obtained coal and tex- 
tile machinery from Britain. Coal-power has been 
replaced by H.E.P. generated in the Western Ghats. 
he cotton textile industry soon spread to other 
Indian towns and is now the largest manufacturing 
Industry in the country. Apart from Bombay, the 
Major textile-producing towns are Ahmedabad, 
Nagpur, Sholapur, Madras, Kanpur, Delhi and 
Calcutta. About one-third of India’s textile out- 
Put is produced by hand-spinning and -weaving 
Processes carried out all over the country in rural 
pres The original market for Indian textiles was 
Sop immense population. Imported textiles 
ites €xpensive so that there was a great demand for 
é caly- produced local goods. India has now be- 
i € one of the most important textile producers 
n the world (ranking fourth) and has a large 


export market. More emphasis has been put 
on exports in recent years, and in Bombay and 
Ahmedabad much of the production is of higher 
quality goods destined for overseas, while the inland 
mills continue to make mostly cheap, poorer 
quality goods for the domestic market. 

Pakistan’s textile industry is of more recent date, 
since Partition in 1948 cut off cotton growers in the 
Punjab from Indian textile mills. The wealth of 
locally produced cotton and the large domestic 
market encouraged the rapid growth of cotton 
textile output and Pakistan is now self-sufficient, 
with some export surplus, though its overall produc- 
tion is relatively small by world standards (about 
2 per cent of the total). 

5. LATIN AMERICA. Brazil has long been a 
major producer of raw cotton, which is grown both 
in the north-east and south-east of the country. 
Plantations have also been established in the Chaco. 
It is not however a major cotton textile producer. 
Mexico has recently risen as a major cotton grower 
and other Caribbean and Latin American producers 
include Colombia, Nicaragua (1 per cent each of the 
world total); other Central American states; the 
West Indies, where some Sea Island cotton is 
grown; and Peru, where the growing of cotton has a 
long tradition, for cotton textiles were used by the 
Incas. Most of Peru’s cotton is grown in the oasis 
settlements in the Atacama Desert with the use of 
irrigation and is of very high quality long staple 
varieties. Overall production is, however, small. 
6. EGYPT AND SUDAN. Egypt accounts for 
about 4 per cent of the world’s raw cotton produc- 
tion, but its importance in world trade is greater than 
this figure would suggest. This is because its pro- 
duction from the irrigated fields of the Nile Valley 
is of high quality. Egypt is the world’s major pro- 
ducer of long staple cotton, which is needed for the 
production of high-quality textiles and cotton 
thread for sewing. The need for long staple cottons 
in world trade has hindered to some extent the 
development of an indigenous textile industry 
because the export trade was so bouyant. Also the 
long staple cotton made high-quality fabrics which 
were too expensive for the local market. Nowadays, 
an increasing proportion of Egyptian medium and 
medium long staple cotton is used locally. The ex- 
port income from the long staple cottons is still 
of major importance to the Egyptian economy. 

Although the output of the Sudan is relatively 
small the success of the Gezira Scheme, based on 
irrigation from the Blue and White Niles, makes it 
an interesting example of how cotton can be success- 
fully grown by peasant cultivators. Regular rotation 
of crops and the use of fallow periods maintain soil 
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fertility and thorough control of seeds and fertilizers 
by the Gezira Board means that yields are very high. 
In Egypt on the other hand cotton growing is less 
well-organized and competes for land with much 
needed food crops. 


Cotton textile 
manufacturers 


The desire to benefit from the manufacture of 

cotton in their own countries has led most of the 
major cotton-growing countries to develop textile 
industries but there are still a number of countries 
where, though no cotton is grown, much is imported 
and where textile production is important. These 
are of two kinds. 
1. TRADITIONAL PRODUCERS. The tradi- 
tional producers are the industrial countries of 
Europe, such as Britain, France, Germany, Italy 
and Poland. In these countries the cotton industry 
was first developed in the eighteenth and nineteenth 
centuries and despite a drastic decline in output, 
especially in Lancashire, which was once the major 
world producing region, the long tradition of high- 
quality production and the presence of an important 
domestic market for textiles has led to the continua- 
tion of the industry. The European countries each 
account for 2 or 3 per cent of the world’s textile 
output (Fig. 7.8). 


7.D Thanks to great advances in machine desi 
past, especially in Japan, North America 


In Britain cotton textile production was highly 
localized in the Lancashire area, where advantages 
of local coal supplies for power, a large, skilled 
labour force and plenty of water for the various 
finishing processes, combined with easy access to 
cotton imports from America through Liverpool, 
led to the rise of the industry in the eighteenth cen- 
tury. In the face of rising labour costs at home and 
increasing competition from lower-cost Asian 
producers the industry has declined, In Europe the 
major textile centres are in northern France, around 
Lille; and in the Rhineland-Westphalia region of 
Germany where the chief textile towns are Krefeld 
and Wuppertal. Many other European nations have 
textile industries, including Belgium, the Nether- 
lands, Spain, Portugal, Turkey, Czechoslovakia, 
Romania and East Germany. Most European 
producers concentrate only on the production of 
high-quality goods and much mixed cotton and 
synthetic fabric is also produced. 

2. NEWER PRODUCERS. Several Asian coun- 
tries took advantage of their ready supplies of low- 
cost labour to start textile industries, since the ma- 
jor requirement for cotton textile manufacture is 
not access to raw materials or any other static 
locational factor, but the availability of cheap 
labour. Labour requirements for cotton textiles, 
though affected by capitalization in the industry, 
are still greater than for most textile industries, and 
Taw cotton is light and easily transported. Japan, 


gn the textile industry is now less labour intensive than in i 
and the European countries. International Society for Educational 
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Hong Kong and South Korea have therefore risen 
to prominence as textile producers even though they 
do not themselves grow cotton. 

Textiles played a major role in the industrializa- 
tion of Japan which was previously a basically 
agricultural country, though engineering industries 
have become much more important since the Se- 
cond World War. The chief textile region is the 
Nobi Plain around Nagoya. The Hanshin area, in- 
cluding Osaka, Kobe and Kyoto is also important. 
Japan started as a low-cost producer but both costs 
of production and the quality of the goods produced 
have risen steadily and Japan has large internal and 
export markets. As in Western countries, cotton is 
now often mixed with synthetics and synthetic 
fibres have in fact replaced cotton as the most im- 
portant fibre in Japan. Synthetics can be made local- 
ly rather than imported and have many advantages 
over natural fibres. Hong Kong’s textile industry 
began to prosper after the Second World War when 


the influx of refugees from China provided a vast 
reserve of cheap labour. It, too, has progressed from 
being a producer of cheap cotton goods to making 
high-quality textiles of all kinds, and has important 
associated garment-making and fashion industries. 
South Korea and Taiwan are somewhat less impor- 
tant producers but have advantages similar to those 
of Japan and Hong Kong. 

The rise of these Asian countries as textile pro- 
ducers hastened the decline of such areas as Lan- 
cashire, but in the face of synthetic fibre growth all 
the industrial countries are using less cotton now- 
adays. Only the cotton-growing countries are likely 
to maintain their cotton textile industries and they 
too will have to go into synthetic fibre production if 
they are to remain competitive in world markets. 
The future of the natural fibres, especially of wool 
and cotton, thus depends on the future of the syn- 
thetic fibre industry. 


í FLAX 


Flax (Linum usitatissimum) is a plant of the cool 
temperate latitudes (Fig. 7.9), which has been used 
tomake fibre and cloth from prehistoric times. The 
fibre is obtained from the stem of the plant and is 
very strong and durable. It is superior to cotton in 
durability and smoothness and has many advan- 
tages for making clothing and household goods. The 
textiles made from flax are called linen, and are 
now usually used for high-quality sheets and table 
linen, though in the past linen was much used for 
clothing. Production of flax has declined because it 
is more difficult to process and therefore more cost- 
ly than cotton. Flax may also be grown for the pro- 
duction of linseed oil (Chapter 6) but the same plant 
cannot be used for both oil and fibre, and the flax 
grown for oil-seeds requires different climatic con- 
ditions from flax grown for fibre. 


Geographical 
requirements for 
flax fibre production 


l. TEMPERATURE. Flax grown for fibre does 
te St in rather cool, temperate conditions. Summer 
co should be around 60°F. to 65°F. 
sw 10 18°C, rature 
is not ideal. ) and a great range of temperatu 
Le growing period of about 80 to 100 days is re- 
ired and temperatures during this period must 
airly even. Very hot, dry weather results in the 


growth of very coarse fibres. 

2. RAINFALL. About 20 to 30 in (510 mm to 
760 mm) of rain are needed and this should be fair- 
ly evenly distributed. A relatively high atmospheric 
humidity is also an advantage. 

3. SOIL. Flax is exhaustive of soil fertility and 
must be grown in rotation with other crops. It is 
usually only grown on the same plot of land once in 
about 8 to 10 years. A clayey or loamy soil is needed 
to give good support to the plants. The land should 
be well-drained. 

4. LABOUR. A large, cheap labour force is re- 
quired for hand-picking and processing the flax. 
Labour is now the main geographical factor in flax 
cultivation and the lack of labour has led to the 
decline of the crop in many traditional growing 
areas such as Ireland. 


Flax processing 


Flax is harvested by hand, by pulling up the 
stem. This is preferred to cutting as it ensures the 
maximum fibre-length. It is dried and rippled or 
stripped of unwanted leaves and shoots and is then 
put in water and allowed to rot. This process, 
known as retting, was once done by putting the 
flax into ponds and streams but is now done in 
special tanks. Chemical additives speed up the 
retting operation. The fleshy part of the stem is 
eventually decomposed and the fibres are then 
scraped or scutched to remove any remaining pieces 
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of the soft vegetable matter. After drying, the longer 
fibres (called line) are separated from the shorter 
ones (called tow). Only the long fibres, which may 
be anything from 10 to 15 in (25 to 40 cm) in 
length are used for textile manufacture, the shorter 
tow being used in rope-making. It will be seen that 
the processing of flax is long, complicated and 
rather unpleasant (the retting operation producinga 
particularly unpleasant smell) so that it is not sur- 
prising that farmers in the more affluent countries 
should have given up growing the crop. The world 
total production has remained fairly steady during 
the last 20 years. Linen textiles are made by the 


same spinning and weaving processes as other 
textiles. 


World production and 
trade in flax 


World production of flax is only one-tenth of the 
world’s cotton output. By far the most important 
producer of flax fibre is the U.S.S.R., and there both 
the area under the crop and the annual production 
have gradually increased over the last two decades. 


@ ute A Abaca o 4 
Silk S Synthetic fibres A 


7.9 World distribution of minor vegetable fibres and synthetic fibre production. 


7.E 


U.S.S.R. is the world’s largest flax producer. Flax is 
here being harvested near Leningrad. Paul Popper 
Ltd. 


VEGETABLE FIBRES: JUTE 251 


Romania 


Netherlands 


0 10 20-30 40 50 60 (70 


% of world total 
7.10 Major producers of flax by percentage of world 
total. F.A.O. Production Yearbook 
The U.S.S.R.’s annual crop of around 485,000 tons 
is 67 per cent of the world total. The main areas of 


production are in the North European Plain. The 
U.S.S.R. has both good geographical conditions 
and fairly cheap labour costs and has the added 
advantage of a large domestic market. Poland, the 
second largest producer (10 per cent of the total) 
also grows flax in the North European Plain and 
has somewhat increased its output over the years. 
In Western Europe the largest producer is France 
(9 per cent), where flax is grown in the north-east of 
the country. Production in Belgium and the Nether- 
lands (2 per cent each), long famous for their high- 
quality linen production, has declined, but some 
flax is still exported to Northern Ireland and else- 
where. Northern Ireland is a traditional linen manu- 
facturing area, and though flax is no longer grown 
the industry continues to operate with imported 
flax. Other flax producers are Czechoslovakia and 
Romania (Fig. 7.10). 


JUTE 


Jute is the fibre obtained from certain species of the 
Corchorus family, tall reed-like annuals, which 
grow to a height of 10 to 12 ft (3 to 3.7 metres). Jute 
18a coarse, rather soft fibre and, unlike flax, it faces 
little or no competition from cotton since its uses 
are different. Jute is thus the second most important 
Vegetable fibre. Its use for sacking is, however, 
threatened by the development of plastics and 
synthetic fibres. Many commodities are now packed 
In polythene bags rather than sacks, and synthetics 
May find wider acceptance in other fields where jute 
has traditionally been used in the future. 


Geographical require- 
ments for jute production 


l. CLIMATE. Jute grows well in hot, tropical 
Conditions with plenty of moisture and heavy rain- 
fall is essential. 
2. SOIL. Jute, like other fibres, requires rich soils 
and thrives on river alluvium, especially where 
eae floods renew the fertility of the soil. i 
" LAND. Jute requires so much moisture that it 
t Usually grown under flood conditions. It is suited 
© much the same regions as wet padi and is often 
ain as a cash crop in padi-growing areas. 
"LABOUR. Jute growing and harvesting re- 
quire much labour, but this is readily available in 
he densely populated tropical areas where it is 
efy grown. 


Jute growing and 
processing 


Seeds are sown broadcast in the spring, early 
enough fof the crop to be harvested before the 
annual floods which follow the Monsoon make the 
water level rise and harvesting difficult. The plant 
grows rapidly and is harvested after about 3 or 4 
months when it is in flower. By this time the workers 
are already waist-deep in water as they cut the long 
stalks. The jute is piled in boats for transportation 


“to. processing centres. 


Jute is processed in much the same way as flax, 
the stems being stripped of leaves and allowed to 
rot in water to release the valuable fibres. It is loose- 
ly spun and woven, for use in making sacks and bags 
of gunny cloth, for making carpet and linoleum 
backings, for use in upholstery and so on. It may 
also be used for rope-making or be processed for 
making coarse ‘brown’ paper for wrapping and 
packing purposes. 


World production and 
trade in jute 


_ Nearly three-quarters of the world production of 
jute comes from India and Bangla Desh (Fig. 7.9 and 
Table 7.1), each of which accounts for about 35 per 
cent of the world total. Most of the jute is grownin 
the fertile, alluvial, annually flooded area at the 
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of minor fibres by percentage of 


world total, 1967 


Sa o aa Sia aa A 


Abaca Sisal/Henequen 


U.S.S.R. 29 India 37 
India 22 Bangla Desh 35 
Yugoslavia 12 China 13 
Hungary 7 Thailand 8 
Romania 6 U.S.S.R. 2 
Poland 6 
Pakistan 4 
Bulgaria 3 


World total production: 


World total production - ; 
340,600 tons 


3,617,000 tons 


Source: F.A.O. Production Yearbook 


mouth of the Ganges and Brahmaputra rivers, 
where all the major geographical requirements are 
present. Most of the jute is processed and woven in 
mills in both countries, but especially in Calcutta. 
The partition of India and Pakistan in 1948 ori- 
ginally split the main growing areas from the main 
milling areas, but jute is such an important crop in 
the region that both India and East Pakistan (now 
Bangla Desh) quickly developed parallel industries. 
Jute is also exported in its raw state and manu- 
factured in Britain, Europe and the U.S.A. Manu- 
factured jute goods are also exported from India 
and Bangla Desh. 

Apart from the two major producers the only 
other countries to have any significant output are 
China (13 per cent of the world total), Thailand and 
the U.S.S.R. Production in Thailand and the 
U.S.S.R., where swampy tropical conditions are 
not widespread is mostly of a jute-substitute called 
kenaf. Burma has recently increased its output of 
jute but is only a minor producer. 


Other vegetable fibres 


There are a large 


number of other vegetable 
fibres, mostly used i 


n the production of ropes (Fig. 
7.9 and Table 7.1). Hemp is closely related to flax 
and grows under similar conditions. A similar plant 
called sunn hemp is grown in hotter drier conditions, 
chiefly in India. The leading producers of hemps 
are the U.S.S.R. (29 per cent), India (22 per cent), 
Yugoslavia, Hungary, Romania, Poland, Pakistan 
and Bulgaria. Total world production is only about 
340,000 tons. 


Abaca or Manila hemp is not really a hemp at all 


Philippines _ 9 
Sabah (Malaysia) 
Costa Rica 


Tanzania 28 
Brazil 23 
Angola 1 
Kenya 1 
Mozambique 4 
Malagasy 4 
Mexico (H)* 2 
2 
2 
1 
1 


5 
4 
4 


Haiti 
Venezuela 
Taiwan 
Cuba (H)* 


World total production; 
792,200 tons 


World total production: 
85,600 tons 


* Henequen 


but is a fibre derived from the leaves of a banana- 
like plant which grows in hot, moist, tropical re- 
gions and requires fertile, well-drained soils. Abaca 
is cultivated almost entirely in the Philippines (hence 
its name—Manila hemp), which produces about 
81,000 tons annually or 95 per cent of the world 
total. The other producers are Sabah, (Malaysia) 
and Costa Rica. Abaca is a particularly hard, 
resistant fibre which does not decay in sea-water 
and is therefore useful for marine ropes. 
Another hard fibre, similar to abaca, is sisal of 
henequen. This fibre is grown in two main areas, 
Africa and Central and South America, and comes 
from the leaves of several species of agave, original 
native to Mexico. It is a spiky-leaved shrub, whic 
grows in dry and seasonally-dry tropical climates. 
The fibre is used for coarse twine and ni 
The leading producer is Tanzania (28 per cent A 
the total), to which the crop was first introdii 
in the early twentieth century. There are severa 
other major sisal producers in east and | 
Africa, including Angola, Kenya, Mozambir 
and Malagasy. Brazil is the leading grower of sis 
in South America, accounting for 23 per a 
the world output. Most of it is grown in the HH 
north-east corner of Brazil. Venezuela and Hal 
each produce a small amount of sisal and the ba 
slightly different henequen is grown in Mexico i 
Cuba. The total world production of sisal ê 
henequen is about 800,000 tons. id 
There are a number of other hard and soft ¢0 a 
age fibres including: ixtle grown in Mexico; hi 
grown in Colombia; phormium or New Zea mie 
hemp, grown in New Zealand and St. Helena; r4 
or China grass, grown in China; raffia, obtain 
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from the leaves of the raffia palm, grown in Mala- 

y; and coir, the coarse, brittle fibre on coconut 
husks, used mostly for brushes and matting but also 
in ropes. Kapok, grown in Indonesia, India and 
tropical America is a soft, cotton-like fibre which 
grows, like cotton, in a boll or seed-pod of a shrub. 
It is used for stuffing in upholstery as well as in 
making life-saving equipment. It is particularly 
suited to the latter as it is extremely bouyant. 

The production of all the minor fibres is charac- 
terized not only by small overall output and the 


narrow range of uses to which each can be put, but 
also by the very limited areas in which each is 
grown. Some such as abaca have a world-wide 
market, while others such as ramie are grown 
chiefly for local use. Many of the hard fibres used 
for ropes are suffering from competition with 
synthetic substitutes. Nylon ropes and nets are now 
preferred by fishermen because of their greater 
strength and durability, as well as their lightness, 
and the use of synthetics may eventually replace 
most of the minor fibres. 


SYNTHETIC FIBRES 


Man-made fibres were produced commercially at 
the end of the nineteenth century but only came into 
prominence during the 1920s and 1930s. The true 
synthetics derived from petroleum rather than from 
‘natural’ cellulose have only been developed on a 
large scale since the Second World War. Despite 
their relatively recent development the man-made 
fibres have rapidly expanded their market and today 
have a production about half as large as cotton, or 
well over 5 million tons annually. There are two 
main types of man-made fibres. 

1. CELLULOSIC FIBRES. These fibres, the 
most important of which is rayon, were developed 
in Britain in the late nineteenth century and are 
derived from natural cellulose. The main sources of 
cellulose are spruce wood-pulp (Chapter 10) and 
cotton linters. Other fibres based on natural sub- 
stances such as groundnut protein and casein (a 
eee of milk) have also been developed but 
ily are expensive to produce and cannot compete 
i eon wood-pulp-based or true synthetic fibres. 
fr UE SYNTHETICS. True synthetic fibres 
S pro ueed chemically from coal or petroleum 
far les. Coal was at first more important but 
ie pen almost entirely superseded by petroleum, 
pa S real risein the production of synthetics such 
uk on, acrilan and orlon has paralleled the rise 
t 5 Petrochemicals industry asa whole. The great 
dat nsion of nylon manufacture also owes a great 
ta to the development of nylon stockings for 
ches The enormous and continuous demand 
dune for stockings formed the basis of the in- 
Ne but in recent years many different types of, 
the with special properties have greatly expanded 

market for true synthetic fibres. 


Man-made fibre 
Production 


oe may be manufactured in two ways. In the 
uction of viscose rayon the cellulose is dissol- 


ved in caustic soda and carbon bisulphide and the 
resultant solution is extruded through a spinneret 
with numerous holes, into a coagulant where it 
solidifies to make filaments. Acetate rayon is made 
by using acetic acid, acetic anhydride and acetone 
to produce the cellulose solution and extruding the 
filaments into a current of warm air. The basis of 
most true synthetiesis the benzene fraction of crude 
oil (Chapter 12). The oil is cracked to split it into 
its various constituents and in a polymerization 
plant its chemical structure is changed to produce 
the basis of synthetic fibres. The fibres are known 
by an enormous array of different names such as 
nylon, tetron, terylene, acrilan, courtelle, crimplene 
and so on but are of two basic types, namely nylons 
and acrylic fibres. 

Synthetic fibres are produced as continuous fila- 
ments and thus differ markedly from the natural 
fibres which come in a variety of staple lengths. 
Some synthetic fibres are used in the form of con- 
tinuous filaments. Rayon so used produces a light- 
weight, glossy material which is usually called arti- 
ficial silk. Nylon is used in continuous fibres for 
making stockings or making pure nylon materials. 
Such fabrics may have properties which are super- 
ior to those of natural fibres. For instance, most 
synthetics are more crease-, shrink- and water- 
resistant than natural fibres. Many are also elastic 
and durable and most are easily laundered, e.g. 
they may require no ironing. However, they have 
some disadvantages. By and large, synthetics are not 
such good insulators as natural fibres and they are 
not absorbent and may not ‘breathe’. Originally, 
many synthetics were inflammable but most are 
now made fire-resistant. From the point of view 
of the garment trade, continuous filaments are not 
particularly versatile in use or appearance. They do 
not have the variety of texture of natural fibres. 

Most of these disadvantages were overcome by 
the development of a process for cutting the con- 
tinuous filaments into staple lengths. This gave the 
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synthetic fibres far greater versatility. They could 
be spun and woven in different ways, and produced 
in a variety of thicknesses and staple lengths, to 
resemble most natural fibres. In addition they could 
be mixed with natural fibres so as to combine the 
best properties of both synthetic and natural fibres, 
Production of discontinuous rayon filaments now 
exceeds that of continuous filaments and about half 
the true synthetic fibres are produced in discontin- 
uous or staple form. 

Improvements are constantly being made in 
synthetic fibres, and new processes for their pro- 
duction are being found. In this way it has been 
possible to produce synthetic fibres which replace 
most of the natural fibres. Competition against 
wool has been particularly acute since wool is one 
of the most expensive natural fibres. Cotton, with a 
wide variety of uses and fairly low-cost production, 
has suffered less competition, but man-made fibres 
have replaced cotton for some industrial uses, such 
as in tyre-manufacture. Nylon increasingly com- 
petes with natural fibres in rope-making and other 
fields. However, the use of mixtures of synthetic and 
natural fibres has been of great importance in the 
textiles industry and has stimulated the output of 
Some natural fibres. The relatively low cost of the 


synthetic fibres reduces the cost of the mixed fabrics 
and their useful properties give them wide appe, 


World production of 
man-made fibres 


The main producers of man-made fibres are 
naturally the industrialized countries of the West 
(Table 7.2). The U.S.A. leads in the production of 
both rayon and nylon, followed by Japan, Germany 
and Britain. Other rayon producers of note are the 
U.S.S.R. and Italy, while France, Italy and the 
U.S,S.R. are major nylon producers. In comparison 
with its size the output of synthetic fibres in the 
Soviet Union is rather meagre and it is notable that 
its rayon industry, based on readily available wood- 
pulp, is better developed than the nylon industry 
which relies on the petrochemicals industry asa 
whole, 

The manufacture of rayon was first located in 
traditional textile-making regions. Thus in Britain 
the first plants were set up in Lancashire and the 
Midlands. Later developments were more dispersed. 
In the U.S.A., the South had a number of advan- 
tages for synthetic textile manufacture including the 
existence of the flourishing cotton textile industry 


TABLE 7.2 Production of continuous and discontinuous 
synthetic fibres, 1966 


a eS o rit 


RAYON 


% of 


world thousands of tons 


Country 


Totali Su Pht E 


NYLON AND OTHERS 


Production in 
thousands of tons 
iti e ae 


% of 


Country world 


continuous discontinuous total continuous discontinuous 
U.S.A. 20 363 326 


Ü.S.A. 28 Hp 
Japan 15 135 375 Japan Ri 200 oH 
U.S.S.R. 10 181 KOEN ea E 5 106 W 
W. Germany 8 78 202 UK 7 96 $ 
u 7 91 134 Italy 6 71 f 
taly 5 87 93 France 4 56 3 
E. Germany Bhat 30 122 U.S.S.R. 4 70 2 
France 4 56 70 Netherlands 2 34 A 
India 3 45 43 
Poland 2 27 53 
Czechoslovakia 2 


23 48 
World total 100 Approx. Approx 


1,370 


World total 100 
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and a tradition of employment in the textile trades; 
the ready availability of both woodpulp and cotton 
|inters; and a plentiful supply of H.E.P. Japan be- 
an to make synthetic textiles in the 1920s, the 
chief advantage being that raw materials did not 
have to be imported as they did for traditional 
textiles industries. 

Nylon and other true synthetics are linked with 
the petrochemicals industry. Their raw materials 
are derived from the refineries by pipeline and the 
fibre plants are often integrated into much larger 
refining and petrochemical plants. Oil products are 
not only used as raw materials but also to power the 
fibre-emanufacturing process. 


The spinning and weaving of synthetic textiles 
may be found in traditional textiles areas but, 
because synthetic fibres can be readily transported, 
textile industries may also be found in new areas. 
In Britain, for example, synthetic textiles are made 
in South Wales and Northern Ireland as well asin the 
Midlands and Lancashire. In the U.S.A., too, the 
synthetic textiles industry is very dispersed. It is 
found in traditional areas in the South and in New 
England, as well as in Ohio and on the Great Lakes 
shorelands, where it is linked with the chemical 
rather than the textiles industiies. Japanese synthe- 
tic textiles industries are concentrated around the 
Inland Sea with ready access to imported petroleum. 


Synthetic fibres already account for more than a 
quarter of the world’s fibre and textile produc- 
tion and seem likely to continue to expand. The 
true synthetic fibres are the most likely to in- 
crease in importance, for the petrochemicals in- 
dustry is the fastest growing industry in the 
world today. Synthetic fibres have many advan- 
tages over natural fibres, which may be summa- 
rized as follows. 

1, PRICE. Synthetic fibres are cheaply pro- 
duced and their price has even tended to fall over 
the past 20 years. Natural fibres, however, in- 
crease in price as the standard of living in the 
producing countries rises. Moreover natural 
fibres may fluctuate widely in price according to 
production conditions. Droughts may affect 
wool prices and insect depredations may affect 
Cotton prices. 

2. UNIFORMITY. Synthetic fibres can be pro- 
duced to meet textile manufacturers’ require- 
ments. They can be thick or fine, continuous or 
in staple lengths. Moreover staple man-made 
fibres have greater uniformity of length and qual- 
ity than do natural fibres. Thus goods made from 
them can more easily be produced to a standard 
Specification of quality. 

3. AVAILABILITY. While the natural fibres 
can only be produced where geographical con- 
ditions of climate and soil are right and thus 
often have to be transported over great distances 
before they are manufactured, the man-made 
fibres can be made near the point of manufacture. 
Thus Japan, for instance, has turned more and 
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more to synthetics which can be made in Japan 
to avoid importing raw materials for the textile 
industry. Synthetic textile production in Japan 
now exceeds cotton textile output. Chemical 
plants making synthetic fibres can also switch 
easily from one type of fibre to another accord- 
ing to prevailing conditions of supply and de- 
mand. Thus synthetic textiles are much less de- 
pendent on the fluctuations of international and 
internal trade and are more adaptable. 

4. PROPERTIES. Many synthetic fibres are 
superior in durability, elasticity, arid laundering 
properties to natural fibres. Improvements can 
be anticipated in future which will allow synthe- 
tic textiles to simulate all natural fibres both in 
appearance and properties. Combined with their 
easy production and cheapness, this may mean 
that they could eventually replace natural fibres 
except for luxury purposes. This sort of situation 
has already overtaken silk, once much more 
widely used, but now used only for specialized 
and luxury purposes. 

5, LAND. The growing of natural fibres takes 
up much land that could otherwise be used for 
food production. Cotton alone is estimated to be 
grown on 78 million acres (31 million ha), 
mostly in densely-peopled countries where food 
crops and cash crops compete for land. On the 
other hand synthetic fibre production takes up 
only the space needed for the factory and de- 
rives its raw materials from forestry or petroleum 
refinery by-products. 

6. LABOUR. While the growing of such crops 
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as cotton is very labour intensive, the produc- 
tion of synthetic fibres is a capital-intensive in- 
dustry, requiring little labour. 

If all these various advantages are taken into 

account it seems likely that synthetic fibre and 
textile production will continue to increase at the 
expense of natural fibres. There are some other 
considerations, however, which suggest that nat- 
ural fibres will never be entirely supplanted. 
These may be summarized as follows. 
1. RAW MATERIALS. Man-made fibres are 
derived from two main sources, namely natural 
cellulose and petroleum. The production of ray- 
on isthus dependent on the availability of wood- 
pulp or other natural cellulose. In most parts 
of the world forests are a dwindling resource, 
despite afforestation schemes, and, moreover, 
forests also supply the basic raw materials for 
many other expanding industries, especially the 
pulp and paper industry. Thus rayon production 
can only thrive if forests are maintained or other 
sources of natural cellulose are found. It is 
worth remembering, too, that the cotton linters 
which are widely used to produce cellulose for 
rayon manufacture are in fact a by-product of 
the growing of cotton, so that if less cotton was 
grown, less cellulose would be available for 
making rayon. 

Nylon and other true synthetics are dependent 
on world reserves of petroleum and natural gas 
and for these, too, there are many competing 
uses. Although world petroleum reserves con. 
tinue to be discovered and known reserves have 
Steadily risen despite increasing consumption, 
there may well come a time when all possible 
reserves have been tapped. Moreover other uses 
of oil such as the making of fertilizers, adhesives, 
synthetic rubber, plastics and so on are all in- 
creasing in importance and in their consumption 

of oil. It is fair to say, however, that the long- 
term prospects of true synthetics are much better 
than those of rayon. World reserves of oil and 
gas are still enormous, and some uses of oil, such 
as the powering of motor vehicles, may eventual- 


ly decline, leaving more oil for the petrochemi- 
cals industries. 

2. LUXURY USES. Many natural fibres May 
maintain their use as luxury items, Silk has al- 
ready become a luxury fibre and linen is be. 
coming one in some parts of the world, Wool, 
too, is already associated with many small-out- 
put, high-quality uses associated with local hand- 
icrafts and knitwear in, for instance, Ireland, 
Scotland, and Wales. High quality woollen 
goods such as cashmere and mixtures containing 
alpaca or vicuña hairs have a luxury market, In 
future other fibres, currently produced in much 
larger quantities may have such specialized uses, 
in which synthetic fibres cannot compete. 

3. VALUE IN THE ECONOMY. The too- 
rapid decline in use of many of the natural fibres 
could have very harmful effects on the economies 
of the fibre-growing countries. Countries such as 
Egypt have tended to rely on their cotton exports 
and to the peasant farmers of many underdevel- 
oped countries, cotton, jute, hemp and hard 
fibres are important cash crops, supplementing 
their incomes. Thus it seems unlikely that natural 
fibres could be ‘abandoned’ very rapidly, with- 
out the prior introduction of alternative cash 
crops in the economies of some countries. The 
concentration of cotton textile mills in cotton- 
growing countries will also tend to perpetuate 
the growing of natural fibres. While countries 
which depend on imported fibres may switch 
readily to synthetics, the interdependence of 
growers and mills will perpetuate the use of 
natural fibres in some countries. 

In conclusion, it seems likely that in the long 
term two trends will emerge. These are that ray- 
on will be overtaken by nylon and similar petrol- 
eum-based fibres; and that, while many of the 
minor fibres, and probably also wool, will be 
supplanted by synthetics, cotton may have 4 
much longer future as a major fibre. It seems un- 
likely that natural fibres as a whole will ever 
completely abandoned despite the great advan- 
tages of synthetic fibres. 
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QUESTIONS AND EXERCISES 


. With reference to either wool or cotton, outline 
its major geographical requirements and give a 
brief account of how it is processed for export. 

_ Give a geographical account of any three of the 
following :— 

(a) Wool is produced mostly in the southern 
hemisphere but manufactured in the north- 
ern hemisphere. 

(b) New England is no longer a major cotton 
manufacturing area. 

(c) Japan has a thriving textiles industry but 
grows no fibres except silk. 

(d) Sericulture is mostly done in Asia. 

. Cotton textiles are now made mostly in cotton- 
growing countries. Has this always been so? 
Account for the historical shifts in textile manu- 
facturing in any one continent. 

. With reference to one selected country, draw a 
map to show the distribution of cotton growing 
and list the main advantages of the areas shown. 


we 


w 
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H.S.C.-TYPE QUESTIONS 


1. What geographical factors tend to limit the 
areas within which sheep farming can be pro- 
fitably carried out? Illustrate your answer by 
reference to the sheep-rearing areas of the 
Southern Continents. 

2 Outline the salient features of cotton cultivation 
in irrigated and unirrigated areas with special 
reference to the production of cotton for export. 

3. Examine the geographical basis for the develop- 
ment of cotton textiles industries in Monsoon 
Asia. 

4. What economic factors influence the world’s 

supply of either silk and abaca or jute and flax. 

: Describe the main stages in the manufacture of 

either cotton or woollen textiles. With reference 

to any three countries of your choice, show 
what geographical factors have affected the 
development of large-scale textile industries. 

The bulk of the supply of raw wool for the 
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Either: Account for the decline in the growing 
and use of flax in Europe. 

Or: Suggest why India and Bangla Desh domi- 
nate jute production. What will be the likely 
effects of competition from synthetic fibres ? 


. What are the main types of synthetic or man- 


made fibres? From what are they made? How 
will the future of man-made fibres be affected by 
developments in forestry and the petrochemicals 
industry ? 


. With reference to any one major textile-pro- 


ducing country, describe the relative importance 
of synthetic fibres in the economy and say how 
you think the position may change in future. 


. With reference to either U.S.A. and U.S.S.R. 


or India and Japan 

(a) Compare and contrast fibre and textile pro- 
duction in the two countries. 

(b) Suggest why the differences you note have 
arisen. 


industrial nations comes from the southern 
hemisphere’. How far is this true, and how 
does it affect (a) producers and (b) consumers 
of wool? 


. Locate in Europe, the chief areas of commer- 


cial production of any three of the following :— 
flax, silk, beef, wine, wool. What climatic 
and soil conditions are particularly suited to 
the production of the three crops you have 
selected? 


. ‘Competition from synthetic fibres will affect 


some natural fibres more than others.’ Discuss. 


. Describe and account for the main historical 


shifts in production of either cotton or woollen 
textiles manufacture in any selected country. 
What is the present world distribution of syn- 
thetic textile manufacture? In your view, can 
any important changes in this pattern be ex- 
pected in the near future? 


8 Livestock 


Domestication of animals, 258; Role of animals 
in the economy, 259; Cattle, 260; beef cattle 
rearing, 260; beef cattle breeds, 261; world dis- 
tribution of beef cattle, 262; Problems of cattle 
rearing in the tropics, 265; dairy farming, 266; 
dairy cattle breeds, 267; world distribution of 
dairy farming, 268; Zoning of livestock farming 


and other agricultural activities, 271; Sheep, 274; 
sheep breeds, 274; world distribution of sheep, 
275; Goats, 277; Pigs, 277; world distribution 
of pigs, 278; Poultry, 279; Hides, skins and furs, 
280; Other animal products, 281; Exercises 
and H.S.C.-type questions, 282. 


Sh A N 
THE DOMESTICATION OF ANIMALS 


ANIMALS developed before Man in geological time 
and they have therefore always represented an 
important part of the total environment in which 
Man lives. In early times men had to overcome large 
and fierce animals in order to survive. This is still 
true today in many parts of the world, e.g. the 
tropical forests and some savanna lands, but in 
most moderately and densely settled areas the more 
fearsome animals such as wolves have been elimina- 
ted by continual hunting over centuries and by the 
clearance of the forests in which they lived, 

Notall animals were dangerous to early Man and 
many such as deer, antelope, cattle, sheep, many 
kinds of birds and so on were hunted for food. In 
some parts of the world hunting remains a major 
source of food, and the dependence on hunting 
techniques is still found in the fishing industry 
despite the great advance made in other aspects of 
food supply. 

At some stage in history, probably in the Palaeoli- 
thic or Old Stone Age, though the exact time is not 
known, Man began to domesticate animals. The 
first animal to be tamed was probably the dog. 


near them. Men soon realized the uses of dogs which 
could track animals, defend the home and act as 
beasts of burden, e.g. huskie dogs. ‘cated 
Many other animals were of course domestica det 
Some hunters gradually tamed and brought ai 
control the animals they had previously mi a 
leading to the nomadic pastoral way of life. ee F 
were tamed to provide transport, e.g. “elds, 
llamas, horses and oxen, or to plough e ni 
help in raising irrigation water and so on. T! ve 
bably happened more than 5,000 a They 
Man’s point of view, animals have many uses- ilk; 
can provide food in the form of meat, eggs, ere 
clothing in the form of hides, furs, wool, thers 
many other products such as horn, bones, fea hing, 
transport for men or goods; power for ploug fot 
traction or driving machinery; and haw 
fertilizing farmland. The types of animals in- 
have been domesticated are very diverse. Oe 
clude the mammals such as cattle, sheep, 80 $0 
horses, reindeer, llamas, camels, yaks, pigs wish 
on; various birds such as ducks, chickens, pe 
geese, which are kept for food, and others E 
ostriches, peacocks, pheasants used for their i ney, 
tive feathers. Some insects such as bees for ho 
and silkworms have also been bred and use ome 
man. Certain animals such as dogs, cats ands ts. 
kinds of birds are nowadays bred mainly as P® 
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Even wild animals such as lions, tigers, or wild 
elephants and crocodiles, few of which have ever 
been tamed, are important as a source of special 
skins or, in the case of elephants, of ivory. Many 
animals are also used for educational and recreat- 
ional purposes, e.g. in zoos and nature reserves, in 
circuses, in horse-racing, cock-fighting and so on, 
while many such as rats, mice, and guinea pigs are 
used for scientific experiments which advance our 
knowledge of diseases, behaviour patterns and so 
on. 
Man has not only domesticated many animals 
but has also taken measures to ensure their survival 
and multiplication in order to produce increasing 
supplies of food and other goods. This has been 
done by the elimination of predatory animals to a 
large extent, by the treatment of animal diseases, 
by preventive measures against insect and parasitic 
pests, and by the breeding of disease-resistant 


species. In modern times the importance of wild 
animals to science, education and amenity has been 
fully realized and they are now protected from 
human interference and hunting, in national parks 
and nature reserves, in many areas. 

Animals have also been improved from a com- 
mercial point of view during the course of time. 
Selective breeding has made present-day domestic 
animals very different from the species from which 
they were originally derived. They have been 
specially bred to possess the qualities which are of 
most use to man. Yields of meat, wool and milk 
have been greatly improved and are still being 
augmented; resistance to disease and adaptability 
to unfavourable climates, as in the crossing of tem- 
perate and tropical cattle, has also been achieved. 
Moreover, men themselves have learnt the best ways 
of rearing, feeding and treating the various animals 
to get the best possible returns from them. 


THE ROLE OF ANIMALS IN THE ECONOMY 


The role of animals in the agricultural economy 
differs from one part of the world to another. In 
some cases, e.g. where commercial ranching or 
nomadic herding is the major activity, animals have 
a very important role to play. The whole economy 
is basically dependent on the animals under such 
arcumstances. Animals are also very important 
Where dairying or wool production is the major 
activity. In mixed farms, too, animals have a 
Significant role, even though the farm income is de- 
rived from a number of varied sources. In most 
mixed farms the raising of crops and animals is 
interdependent, e.g. in the U.S.A.’s Corn Belt, 
Where corn is raised mainly to feed cattle which are 
mi slaughtered to provide much of the farm in- 
A 

In some parts of the world, however, commercial 
animal farming is of little importance. In tropical 
àreas animals are prone to disease and those that 
ate kept often give tough meat and little milk. They 
araus kept mainly as draught animals. In other 
EAS though large numbers of animals may be 
ept, they are not utilized in the best way. Many 
hia pastoralists such as the Fulani of West 
Wea, and the Masai of East Africa count their 
aes z terms of cattle. They thus keep too many 
often s, “ae to support, the animals are thin and 
ul b Ubject to disease, and they are not used to the 
i id their owners. They may yield milk or blood 
a ods but they are only killed for meat on rare 
Hes Sos Thus much of the value of the animals 
Set by poor utilization, overgrazing, soil ero- 


sion and so on. In other areas religious prohibitions 
prevent animals being used economically. For in- 
stance, in India Hindus are forbidden to eat beef, 
though cattle are kept for milk and draught pur- 
poses. As a result, India has the highest cattle 
population in the world, but they tend to compete 
with Man for the available food supplies rather 
than supplying valuable animal protein in the diet. 
Other religious prohibitions include the rejection 
of pigs by the Muslims and Jews. Similarly the 
eating of horse and dog meat is frowned upon 
in most areas, though usually not for religious 
reasons, while these meats are delicacies elsewhere. 

Cultural and traditional factors may also affect 
animal farming. For instance, if there is no tradition 
of using certain animal products, then it is often 
difficult to introduce them. In East Asia, for in- 
stance, where few animals are kept, milk forms a 
very unimportant part of the diet despite its great 
nutritive value. Thus, however desirable it would 
be to introduce dairy farming to raise the level of 
nutrition of the people, the use of milk would 
increase only slowly. On a less important scale is 
the example of lamb. The British consume great 
quantities of lamb whereas the continental Euro- 
peans eat mainly beef and veal. The New Zealand 
Jamb-producing industry has grown up specifically 
to cater for British demand, and the future of this 
trade is one of the difficulties involved in Britain’s 
entry into the Common Market. 

The role of animals in providing industral raw 
materials is less important than their role in food 
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supply, but is nevertheless substantial. Apart from 
industries which simply process animal foods, e.g. 
meat packing, production of butter and cheese, 
there are many industries based on animal by- 
products such as hides and hair. Hides, which are 
tanned to form leather, are the basis of many in- 
dustries producing footwear, clothing, bags, straps, 
suitcases, saddlery, industrial and agricultural 
equipment, and military equipment. Bones are 
often ground up to make fertilizers, horns are used 
for decorative goods, household utensils, e.g. for 
knife handles. Some animals with particularly rich 
and lustrous fur, form the basis of luxury fur cloth- 
ing while snakes, crocodiles and so on also provide 
skins for luxury goods such as shoes and handbags. 
The wool and hairs of certain animals, e.g. the 
sheep, angora goat, alpaca and camel, are important 
as the bases of branches of the textile industry 
(Chapter 7), and the silkworm is used to produce 
silk for luxury textiles. Feathers are used for dec- 
orative purposes and for stuffing mattresses and 
pillows. 

Many of the products made from animal by- 
products are now used less than in the past because 
synthetic substitutes, which can be more cheaply 
produced in large quantities, have been developed. 
For example, synthetic fibres have to some extent 
replaced wool and silk; plastic has replaced leather 
for cheap footwear: and foam rubber has replaced 
feathers in pillows and mattresses, Such goods will 
retain a luxury market, however, especially where 
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they form the basis of handicraft industries rather 
than of mass-production industries. 

The production and consumption of animal food. 
stuffs is often a guide to the standard of living ofg 
country. The greatest consumers of meat and milk 
are the European and North American countries, 
and the ‘new lands’ in the southern hemisphere such 
as New Zealand, Australia and Argentina. The 
countries with the lowest consumption are the coun. 
tries of Asia and Africa. This is partly due to long 
established traditional farming types in the different 
areas. Mixed farming has always been the main 
method of farming in Western Europe and eastern 
North America, whereas in Monsoon Asia the 
growing of padi for an ever-increasing population 
leaves little room for livestock production. Over- 
crowding, religious taboos and tradition mean that 
animal farming is relatively unimportant and thus 
animal products are more expensive. They are thus 
beyond the reach of many people, which hinders 
expansion in this field. The lack of animal proteinin 
the diet reduces nutritional levels and the popula- 
tion of such countries are not only poor but under- 
nourished. The ‘Green Revolution’ will greatly im- 
Prove supplies of cereals in the underdeveloped 
countries but it will not solve the shortage of animal 
proteins (Discussion Point 4). Most underdeveloped 
countries will have to introduce more animal farm- 
ing, poultry raising and fish farming to overcome 
this problem. 


CATTLE 


As draught animals and providers of beef, milk, 
hides and dairy products, cattle are undoubtedly 
the most important domesticated animal. The 
world’s cattle population exceeded 1,000 million 
in 1967 and numbers will probably continue to in- 


SK., encourage dairy farming and 
meat production. Beef cattle such as the Hereford 
and Aberdeen Angus, which are bred 
their meat, may weigh 1,600 Ib (725 kg) when fully 
mature, while dairy cattle, such as t 
the Guernsey, yield as much as 11,000 to 13,000 Ib 
(4,950 to 5,850 kg) of milk a year 
much as in butter fat). Other br 


hardy enough to survive on poor pasturage: 
Scientific cross-breeding between temperate an i 
tropical cattle has produced new strains which i 
herit the desired qualities of both, including p 
meat or milk yields and a greater resistance 
diseases in tropical environments. 


Beef cattle rea ring 


Beef cattle are much more widely distr: ibuted | 
dairy cattle because they are more hardy on 
tolerate a wider range of physical and climatic ¢0 
ditions. They can survive on sparse pasturage, ji 
in western U.S.A., and on the coarse grass 0 ain 
tropics. Beef-cattle ranching was, in fact, the ETP 
means of livelihood for the settlers who opene the 
interior North America, the empty lands © s 
Southern Continents and many parts of the mn to 
and South American savannas. Its contributio” i 
the economic development of these regions !$ $ 
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far greater than that of other agricultural activities. 
Some countries like Argentina, Australia and New 
Zealand have long been leading beef exporters, 
accounting for 35 per cent, 19 per cent, and 11 per 
cent of world’s exports respectively. With the in- 
troduction of refrigeration in the 1880s, the inter- 
national trade in beef expanded rapidly. In recent 
years, the trade has been largely in chilled and 
frozen beef. Chilled meat is transported in cold- 
storage chambers at a temperature just below freez- 
ing point, about 28-30°F. (+2 to —1°C.), so that 
it arrives in the consuming countries in fresh state. 
The bulk of Argentinian beef leaves Buenos Aires 
for Western Europe as chilled meat. Frozen beef 
is kept at very low temperatures of between 10°F. 
(—12°C.) and 15°F. (—9°C.) because of the longer 
distance and duration involved in transportation. 
The beef exported from Sydney or Wellington to 
London is mainly frozen because it has to travel 
twice or thrice as far as chilled beef sent from 
Buenos Aires to London. Frozen meat has to be 
melted at the point of consumption, and much of 
the natural juice and flavour is lost, which is not the 
case with chilled meat. There is a considerable trade 
corned beef (canned, cooked meat), beef extracts, 
Ox-tongues and other prepared and cooked canned- 
beef products. The original trade in jerked or salted 
beef has now disappeared except under very special 
circumstances. 

Western Europe, the home of many of the most 
useful and widespread cattle breeds, has no beef for 
export and is a major importer. The main European 
Importer is the United Kingdom which imported a 
total of £374 million-worth of meat in 1966 mainly 
from Australia and New Zealand. Britain and other 
European countries, do, however, export live pedi- 
Stee stock for cross-breeding purposes. U.K. ex- 
Ports amounted to £22.7 million in 1966. The out- 
(posing beef cattle breeds are described below. 
i also p. 267 for dairy cattle breeds.) Many of 

ese originated in Britain. 


Beef cattle breeds 


aint Aberdeen Angus originated in Aberdeen- 
mie Scotland. It has a smooth black body, small 
ns, and a heavy carcass of high-quality meat. 
ib fast and is a prodigious feeder, but is 
physi e of adapting itself to a great variety of 
Rafie: and climatic conditions. As a result, it has 
B imported into all the main cattle lands for 
ono or for cross-breeding with local 
adn t was first imported into the U.S.A. in 1850 
im OW a new breed, the Red Angus has become 
Portant in America. 


The Hereford was first bred in the grassy plains 
of Herefordshire, England, but can thrive in harsh 
conditions in both temperate and the sub-tropical 
latitudes. It has a characteristic red coat, a white 
face and white spots in some parts of the body. It 
has short horns, but a cross-breed called the Polled 
Hereford, developed in U.S.A. and Canada, is 
hornless. All the Herefords are excellent beef cattle. ` 

The Shorthorn originated in north-east England, 
especially in the counties of Durhamand Yorkshire 
and is probably the largest of the beef-cattle breeds. 
It is mainly red-brown in colour with darker and 
some white markings. The beef Shorthorn is a heavy 
feeder and yields much meat. It crosses readily with 
other breeds, e.g. the Milking Shorthorn and the 
Polled Shorthorn, are popular breeds in the Corn 
Belt of the U.S.A. and are excellent dual-purpose 
breeds. 

The Galloway was first bred in the damp pastures 
of the hills and valleys of the Galloway district of 
south-west Scotland. It is similar to the Aberdeen 
Angus but more hardy and able to tolerate very 
cold conditions, a rugged topography and rough 
pastures. It is, however, less extensively bred outside 
Britain. 

The Devon breed is reddish in colour. It originat- 
ed in Devonshire, one of the warmer parts of south- 
western England. The North Devon is bred for beef 
or dual-purpose production, while the South Devon 
is more suited for milking. Devon cattle do better 
than other temperate breeds in the sunny sub- 
tropics and the tropics. 

The Highland breed comes from the rugged 
Scottish Highlands and is capable of good beef 
production but yields little milk, It has shaggy long 
hair and protruding horns and is not much used 
outside the highland districts. i 

Apart from the British beef cattle, the most im- 
portant types include the Charollais, bred in France. 
It has a creamy body, is horned and is valuable 
because of its large size and quick maturity. Itis a 
good beef or dual-purpose breed. The Limousinand 
Armoricain are other major French breeds. The 
tropical Zebu breed has a small bony body, a big 
hump above the shoulders and has much loose 
hanging skin under its throat. It has long ears and 
a reddish or whitish body. Many minor types 
have been bred in different parts of Asia and Africa. 
When given little attention, as is usually the case, it 
is a lean cattle, gives little meat and even less milk 
but is highly resistant to heat and diseases. If prop- 
erly fed and cared for, it can yield a fair quantity 
of milk. When crossed with the temperate breeds, 
new strains can be produced with useful characteris- 
tics. Extensive cross-breeding of the Zebu for many 
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Cattle-rearing regions 


8.1 World distribution of cattle rearing. 


8.4 Much of south-western U.S.A. with its level plains, 
rather dry climate and scrubby vegetation is given 
over to cattle ranching. Cowboys still use horses to 
help them in their work. Pau/ Popper Ltd. 


generations, as has been done especially in the 
tropical and sub-tropical paits of the So 
Continents, in Mexico and the Gulf States oi 
U.S.A., has produced many important bree 
capable of good beef and milk production, r 
the Brahman, Santa Gertrudis, Brangus and i 
Charbray. They hold great promise for the o 
mercialization of livestock farming in the saya 
lands of Africa, South America, India and i 
kistan. Another important cattle type is the rial) 
buffalo, used in the tropics and sub-tropics en 
as a draught animal, but also for meat in $ 
Cases. 


World distribution of 
beef cattle 


e 
Cattle for beef and dual-purposes make UP i" 
bulk of the world’s cattle population. The atest 
is the greatest producer and Argentina the eit 
exporter of beef (Figs. 8.1 and 8.2). Though i 
has nearly a fifth of the world’s cattle popula’ s ret 
has little or no beef production for gp and 
Sons. Countries like the U.S.A., the Wig = 10 per 
Brazil, though they possess many cattle (yat worl 
cent, 9 per cent and 8 per cent respectively © 
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cattle population) have little beef for export because 
of large home consumption. Many parts of thetem- 
perate grasslands of the world: the Steppes, the 
Prairies, the Pampas, the Veld, the Australian Downs 
and parts of New Zealand, have long been used 
for cattle ranching. Their use for cattle will increase 
with increasing diversification of those parts of the 
grasslands which now concentrate on wheat. Great- 
er prominence is now given to mixed farming in 
the Canadian Prairies, for example, with emphasis 
on beef production in most areas but on dairying in 
the favoured areas. In Europe cattle farming has 
always been part of the mixed-farming economy, 
because of a large demand for fresh milk and meat. 
The per capita consumption of both milk and beef 
is high in European countries despite the availabi- 
lity of other meat such as mutton and pork. 
Interms of the total numbers of cattle (Fig. 8.2), 
many tropical countries are well-endowed, e.g. 
India, Pakistan, Brazil, Ethiopia, Mexico, Cuba, 
the northern Andean states and many of the African 
countries, but they are often kept mainly as draught 
animals, or for hides. They supply only local needs 
for meat, if they are slaughtered at all, and produce 
no exports (Tables 8.1 and 8.2). 
1. U.S.A. The U.SA. is the greatest beef-pro- 
ducer in the world, but because of the large local 
demand for beef it has little surplus for export. 
Cattle are raised in the western Prairies and when 
they reach maturity they are taken, usually by rail, 
to the cattle-fattening areas of the Corn Belt of the 
Mid-West. A vast network of railways, especially 
from the west, converges on Chicago. In the Corn 
Belt, they are turned into the maize fields to feed. 
This allows them to put on weight, and improve in 
condition before being slaughtered in the Mid- 
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8.2 Cattle population and beef output of major producing 
countries by percentage of world total. F.A.O. Pro- 
duction Yearbook 


Western towns such as Chicago, St. Louis, Omaha 
and Kansas City. Many cattle are also bred, reared 
and fattened entirely in the Corn Belt. American 
beef is of very high quality. 

2. ARGENTINA. Argentina has only about 5 per 
cent of the world’s cattle population, but the vast 
majority are kept for beef. Despite an enormous 
per capita consumption of beef in Argentina (about 
200 Ib: 90 kg or almost twice as much as for any 
other country) there is still a large surplus for ex- 
port, and Argentina is the world’s largest exporter, 
its main market being the U.K. Argentina hasabout 
50 million cattle in the Pampas grasslands (Fig. 8.3). 
The original cattle which grazed on the coarse 
grasses, were poor-quality animals and yielded only 
hides, tasajo (beef extract), tallow and tough meat. 
But when the land was settled by European colonists 
especially during the nineteenth century, better 
European cattle breeds, particularly the Shorthorn 


TABLE 8.1 Trade in live cattle and beef (% of world total) 

ee DE: ire LIVE CATTLE iP 4 BEEF PRSTEN 5 
Exporters p rou Importers pA Exporters of Importers WA 
Ireland 26 Avgentiia «3. 35 UK. 42 
Canada 13 wen 17 ‘stil 19 U.S.A. 20 
Mexico 13 W. Germany 14 N.Z. 11 Italy 13 
Denmark 11 Italy 7 Denmark 7 W. Germany 5 
China 4 Hong Kong 4 Ireland 4 France 3 
Mongolia 4 U.S.S.R. 4 
U.K 3 Nigeria 3 
Argentina 3 Chile 3 

—Hungary 3 Ghana 3 


Source: Oxford Economic Atlas of the World 


Trade in Ji ‘ 
n live cattle i ; in pedi stock, e.g. by U.K.; and trade across borders where the cattle are 
sl s of two types; trade in pedigree 5 T 
laughter ed nearer the market, e.g. between Canada ‘and U.S.A. and between China and Hong Kong. 
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8.3 Livestock rearing and other farming types in Argen- 
tina. Note that dairy farming is limited to a small 
area around the capital. Cattle ranching and cereal 
and fodder-crop growing are concentrated in the 
Pampas, while sheep are kept in the outlying areas. 
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and smaller numbers of Aberdeen Angus and Hep. 
fords, were introduced and alfalfa grass was sown 
to fatten the cattle. Maize or cornisalso used forthis 
purpose asin the Corn Belt of the U.S.A. The vast 
cattle farms or estancias may be 25,000 acres(10,009 
ha) in extent and are manned by gauchos (cowboys), 
Smaller estates are called chacras. The maritime 
climate allows grazing to go on all round the year 
and water is provided by wind pumps. 

The cattle are rounded up and sent by rail to the 
frigorificos or slaughter-houses of the major towns 
such as Buenos Aires and Rosario. The meat is 
exported in chilled or frozen form. Much is also 
processed in canning factories or saladeros to make 
corned beef. Other products of the region are beef 
extracts such as Oxo and Bovril; leather made 
from the hides; fat or tallow, used in margarine 
and cooking oil; bone meal for fertilizer; and glues 
made from the horns and hoofs. i 

Cattle rearing is also very important in neigh- 
bouring Uruguay, the main meat-packing centres 
being Fray Bentos and Paysandu. 

3. AUSTRALIA AND NEW ZEALAND. 
Australia has about 2 per cent of the world’s cattle 
(about 18,300 head) but is a major beef exporter. 
Beef cattle are kept mainly in the north of the 
country on the savanna grasslands, but due to more 
careful management, the use of irrigated fields for 
fattening and conditioning the cattle, and preven- 
tive measures against disease, cattle raising in the 
Australian savanna region is more successful than 
in most tropical areas. A recurrent hazard, however, 
is drought, and the number of cattle kept in A 
lia varies very markedly from year to year. fe 
are also kept in the more humid south-east. de 
than a third of Australia’s cattle (mainly for b 
are found in Queensland and another third in a 
South Wales and Victoria (for both beef and m! 4 

In New Zealand, as in Europe, the cattle are $ 
not on huge open ranges but on fairly small sai 
and are carefully fed to give high quality me 


TABLE 8.2 Average carcass weight of beef cattle in 
selected countries (kgs), 1967 


Austria 


293 
W. Germany 277 
Belgium 276 
France 270 
Switzerland 268 
U.S.A. 268 
Japan 257 
U.K. 253 

Source: 


Netherlands 247 
New Zealand 227 
Australia 206 
Taiwan 160 
Kenya 159 
Uganda 135 
W. Malaysia 113 
` India 80 


F.A.O. Production Yearbook 
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Dairy farming is much more important than beef 
production but New Zealand is nevertheless a major 
beef exporter. 
4, EUROPEAN PRODUCERS. In Europe beef 
cattle are kept on moderately-sized farms and, asin 
other areas, the raising of the cattle is usually sep- 
arate from the fattening stage. For instance store 
cattle are raised in northern and western England 
and are then moved to the lusher pastures of the 
Midlands for fattening before being slaughtered. 
The U.S.S.R. has the largest cattle population 
but output is fairly small in comparison with other 
agricultural products. Cattle are usually kept in the 
arable farming areas, often on the personal plots of 
collective workers. There is an increasing trend 
towards the growing of fodder crops, which should 
help to boost production. Cattle are kept mainly in 
European U.S.S.R. and western Siberia.. France is 
the leading West European beef producer, followed 
by West Germany and the United Kingdom. Most 
European countries are beef importers, especially 
the U.K., Italy, West Germany and France, because 
other agricultural activities often use the majority of 
the land, e.g. arable farming and dairying, and 
because demand is very high. 
5. SAVANNA LANDS. With the exception of 
Australia, most of the savanna lands of the tropics, 
though counting cattle rearing as a major agricul- 
tural activity produce poor quality cattle because 
of the poor pasturage, the prevalence of disease and 


8.B A worker preparing meat for pa gata meatworks 
at Broome, Western. Australia. Australian News and 
Information Bureau 

the lack of fattening and conditioning centres. 
Brazil has the largest population of the savanna 
lands, the cattle being kept mainly in the interior 
sertao regions and in the south, adjoining Uruguay. 
Venezuela also has a considerable cattle ranching 
region in the Llanos, but here conditions are being 
greatly improved. The problems of cattle ranching 
in the savannas and methods of improvement are 
dealt with in more detail in Discussion Point 8. 


DISCUSSION POINT 8 
Problems of cattle rearing in the tropics 


Temperate regions are the traditional areas of 
commercial cattle rearing, but many cattle are 
also kept in the tropical grasslands or savannas 
of Africa, South America and Australia. With 
a few exceptions, e.g. in South Africa, Rhodesia 
and northern Australia, cattle rearing in these 
regions is generally poorly developed and finan- 
cial returns are poor. What are the reasons for 
this? And can any of the problems of the savan- 
nas be overcome? 
a CLIMATE AND VEGETATION. Though 
e savanna lands receive a moderate to heavy 
rainfall of between 30 and 60 in (760 to 1,525 
Aa twice as much as the temperate grasslands, 
‘ rain is very unevenly distributed. The rainy 
ĉason is short, and under tropical conditions of 
igh temperature, rapid evaporation and much 


run-off, the water does not have lasting value 
and the vegetation is often poor. In the Llanos 
of Venezuela the seasonal pattern is very mark- 
ed. Areas are often flooded and cattle are drown- 
ed or cut off from food supplies in the wet sea- 
son, while during the long, dry season the grass 
withers so that the cattle are short of both food 
and water. 

The natural vegetation of the savannas is of 
the parkland type, with tall, coarse grass, and 
scattered trees. Many of the thorny xerophytic 
shrubs, which are adapted to withstand the dry 
season in the savannas or are found on the savan- 
na-desert margins, are not palatable to livestock. 

To overcome these problems, there is a need 
for more projects to dam streams, control water 
supplies and conserve water which falls in the 
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rainy season for use in the dry season. This has 
been done successfully in some parts of the Vene- 
zuelan Llanos, e.g. at Calaboso, and has greatly 
improved cattle farming in the region. Not only 
is water made available throughout the year, but 
high quality irrigated pastures are available to 
supplement poor pastures, and nutritious fodder 
crops can be raised. 
2. CATTLE BREEDS. High quality temper- 
ate cattle breeds cannot usually be kept in trop- 
ical regions because they have no built-in resis- 
tance to certain tropical diseases. Yet the Zebu 
cattle, even when commercially raised, do not 
yield good beef and attempts to improve the 
stock have improved the meat quality only slight- 
ly. The best solution is the use of cross-bred cat- 
tle which combine the hardiness of Zebu stock 
with the qualities of temperate cattle breeds. 
However, in some regions, such as West Africa, 
cross-breeds do not do well. The best way to in- 
crease quality would be by selective breeding of 
local cattle. 
3. DISEASES. Despite some degree of built- 
in resistance to disease, cattle in the tropics are 
a prey to a wide variety of pests and diseases 
which makes cattle farming difficult. In some 
years locusts may swarm and eat every scrap of 
green vegetation, depriving the cattle of pasture. 
Diseases such as anthrax, rinderpest, cattle fever 
and mouth diseases may affect the cattle, or par- 
asitic ticks may be a problem. The presence of 
tsetse flies, which carry the disease trypanoso- 
miosis or sleeping sickness to men and the naga- 
na disease to cattle limits the keeping of livestock 
in many parts of Africa, for the diseases are often 
fatal if not treated early. The tsetse fly has now 
been brought under control with the use of pesti- 
cides in many parts of Africa. Other diseases 
could be checked by better veterinary services 
and by quick action in the case of diseased stock 
to prevent the spread of diseases. Better educa- 
tion for cattle farmers to enable them to spot 
diseases quickly would also help in this respect. 
4. TRADITIONAL FARMING PRACTICES, 
Many African groups, such as the Fulani of 
West Africa, have not developed the techniques 
of modern cattle rearing and practise nomadic 
herding. This is partly a response to difficult 
physical conditions and partly because it is a tra- 


Dairy farming 


The object of dairy farmin 


g is to raise cattle t 
produce milk. The milk may ik 


be used in its original 
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ditional way of life. The better pastures are often 
overgrazed, and thus deteriorate, leading to soil 
erosion and soil impoverishment. Savanna areas 
are often overstocked because the cattle are Te 
garded as a form of wealth or status. Thus the 
Fulani for instance keep their cattle mainly for 
milk and as beasts of burden, occasionally using 
some for meat. They practise no selective breed. 
ing, keep as many cattle as possible and sell ani- 
mals only when they need ready cash or when 
particular animals are no longer of use. Most 
governments are trying hard to overcome this 
attitude and turn the subsistence cattle economy 
into a more commercial one which will benefit 
not only the herders but other sections of the 
population as well. Education and training are 
the only ways to achieve this transformation, and 
these are provided, e.g. in Kenya, where the Ma- 
sai herders are being encouraged to settle and 
farm cattle more intensively. But traditional pas- 
toralists despise settled life and the cultivation 
of crops and resent the need to diminish their 
herds. 

5. CAPITAL FOR DEVELOPMENT. In 
many areas capital for the development of mod- 
ern commercial ranching, the building of stor- 
age reservoirs, or the provision of veterinary and 
training services, is lacking. 

Where financial resources have been available, 
e.g. in areas where European settlers have taken 
to ranching as in northern Australia or South 
Africa, commercial cattle rearing has been suc: 
cessfully established. In parts of South America, 
too, some attention has been given to improving 
the rearing of cattle, but much of the interior 1S 
too remote, e.g. in central Brazil, to be effectively 
developed. In many parts of Africa, the newly 
independent states cannot afford to develop all 
sections of their economies equally quickly. 
There is a need to develop industries, communi- 
cations, and settled agriculture as well as Im- 
proving the practices of cattle farmers. Other Se 
tions of the community in many African coun- 
tries have, moreover, been far more responsive 
to change and improvement than the cattle far 
mers with their stubborn adherence to tad 
tional ideas, and this has slowed down the deve" 


p al 
opment of cattle ranching on a commertl 
basis. 
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form or turned into butter or cheese. People all 
the world use at least some milk, even thoug 
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societies. Milk is a highly nutritious food containing 
all the essential minerals and vitamins for human 
growth, hence its importance for feeding babies. In 
many parts of the world where cattle farming is not 
well-developed, however, it ceases to be an impor- 
tant part of the diet after babyhood. In the Medit- 
erranean lands for instance, wine replaces it as a 
drink, while in China and Japan, plain tea is the 
usual beverage, because cattle farming is poorly 
developed and milk is expensive. The rising stand- 
ards of living and increasing westernization of the 
diet in Japan is, however, leading to the growth of 
dairy farming there. The Europeans drink most 
milk, especially in the United Kingdom and Switzer- 
land where consumption is almost a pint (4 litre) per 
person per day. It is drunk as milk, used in bever- 
ages such as tea and coffee, and used in cooking. 
Milk consumption is also high in Canada and the 
U.S.A. and in the European-settled areas of the 
southern continents such as Australia, New Zealand, 
Argentina and South Africa. The concentration of 
dairying in the temperate countries is partly due to 
the existence of favourable climatic and pastoral 
conditions not found in the tropics, partly to the 
traditional pattern of farming of the European 
peoples, which places great reliance on animals, and 
partly on the generally high standard of living in 
these countries which enables people to afford large 
quantities of dairy products. 
Not all the milk produced on dairy farms is con- 
sumed in its fresh state. Milk is a very perishable 
commodity and supplies of fresh milk must there- 
fore be carefully geared to demand to avoid wastage. 
Dairy farms must be situated within easy reach 
of major markets and communications must be good 
if milk is to be consumed fresh. However, milk can 
be turned into a variety of less perishable products, 
for storage or for export. The milk can be processed 
to make condensed or sweetened milk, or evaporat- 
ed or ideal milk, which can then be canned. It can 
also be dried or powdered and canned, in which case 
ithas to be reconstituted by adding water before it 
= be used. This is, however, an ideal way of pre- 
‘Ble milk, especially for use in tropical countries 
Where the hot climate causes fresh milk to deterio- 
Tate rapidly. 
te is also produced for butter and cheese 
dene To make butter the cream from the milk is 
eae until the fatty content solidifies to form 
milk ney by-product of this process is skimmed 
be Which makes an excellent feed for pigs. This is 
pi aon why dairy-farming regions also produce 
i or Another by-product of butter-making is casein, 
Cs Stance which is used to make drugs, plastics 
synthetic fibres. To make cheese the solid part 


8.C The Zebu cattle breed from India is the ancestor of 
most tropical Asian and African cattle breeds. In 
recent times it has been crossed with temperate 
breeds in South America, southern U.S.A. and north- 
ern Australia. Pau/ Popper Ltd. 


of the original milk, or curd, is coagulated by adding 
lactic acid and rennet, and then the cheese is pressed 
into shape. Depending on the slightly different me- 
thods used in the processing, a variety of cheeses 
can be produced, some hard, some soft and of 
varying flavours. Many parts of Britain and Europe 
produce cheese as a speciality, the various cheeses 
bearing distinctive names, €.g. Cheddar, Stilton, + 
Camembert, Brie, Gruyére, Edam, Emmental, 
Parmesan, Gorgonzola and so on. 

Although butter, cheese, condensed milk and 
so on are produced in all dairying regions to absorb 
surplus milk production, especially in the summer 
months, it is countries such as New Zealand and 
south-eastern Australia, where climatic and other 
conditions are ideal for dairy farming but the local 
market is relatively small, that concentrate on 
butter and cheese production. In this form the dairy 
products can be exported throughout the world. 

Other products that are normally associated with 
dairy farms include eggs, pork, ham, bacon and 
sausages. The pigs and poultry are kept as scavenger 
animals on the farm. The countries of Western 
Europe are particularly noted for their production 
of eggs and bacon as well as milk and its products. 


Dairy cattle breeds 


Most of the world’s best known breeds of dairy 
cows come from Western Europe, especially Bri- 
tain, the Netherlands and Switzerland. 

The Ayrshire breed is white or red, or mixed in 
colour and has long, sharp-pointed horns. It 
originated in Ayrshire, in south-west Scotland, and 
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yields much milk. A mature Aryshire can be milked 
three to four times a day, giving as much as 10,000 
—12,000 Ib (4,500—5,400 kg) of milk a year, and 
another 400-450 Ib (180-205 kg) of butterfat. 

The Guernsey and Alderney dairy cows were 
first bred on the isles of Guernsey and Alderney in 
the Channel Islands, off the coast of north-west 
France. Their coats have spots and patches of 
various shades but are dominantly white, especially 
on the legs. Although smaller in size than most of 
the other dairy breeds, they yield deep-yellowish 
milk with a high butterfat content, useful for the 
production of butter and cheese. 

The Jersey cow is the smallest of the dairy breeds, 
weighing not more than 1,000 Ib (450 kg). Its 
original home was Jersey in the Channel Islands. 
Its colour varies tremendously, from light yellowish 
to dark brown or even black. It yields milk with an 
extremely high content of butterfat. 

The Friesian breed, with its characteristic black- 
and-white colour, is the largest of the dairy breeds 
and is a heavy grazer. A mature Friesian cow 
weighs as much as 1,500 Ib (675 kg) and a bull 
may weigh more than 2,000 lb (900 kg). It was 
first bred in the low-lying polders of the north-west 
Netherlands, but is now used all over the temperate 
latitudes. Its milk yield is the highest among dairy 
cattle with a record of 13,000 Ib (5,850 kg) per 
Cow per year. It is also referred to as the Holstein 
breed because it was also traditionally kept in the 
German province of Holstein adjoining the north- 
ern Netherlands. 

The Swiss Brown, a Swiss dairy breed, is a brown 
animal with much loose skin under the throat. It 

adapts itself admirably to Swiss Alpine conditions, 
yielding much milk for the creameries and the 
chocolate-making factories, 


World distribution of 
dairy farming 


While beef cattle can be kept on relatively poor 
pastures at great distance from markets, dairy cattle 
are confined to the most favoured areas, mainly 
in the temperate latitudes, where conditions of 
climate and pasture, as well as economic factors, 
are suitable. The climate should be mild with a 
moderate to heavy rainfall and the ground should 
be moisture-retentive. Lowland areas are th 
suitable than uplands. To obtain much milk, the 
pastures must be rich and nutritious grasses are 
usually sown. Natural pastura, 


ge is rarel 
enough. There should be a large urban oh 
where daily demand for fresh milk can be assured. 
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8.4 Major producers of milk, butter, cheese and pro- 
cessed milk by percentage of world total. FAO. 
Production Yearbook 


Where local markets cannot absorb all the milk, 
creameries with the necessary processing techniques 
must be available to convert the perishable milk into 
marketable dairy products such as butter, cheese 
and cream. A good transport network is essential 
for collecting and delivering the milk to the house- 
holds or the creameries before it becomes sour. 
The greatest dairying areas are in Western Europe, 
the U.S.A. and the temperate parts of the southern 
continents (Figs. 8.4 and 8.5). Another region 
where dairying is becoming much more important 
is in Japan and South Korea. Though these eer 
tries as yet have relatively few cattle by worl 
standards, their quality is high and milk yields a 
cow are among the highest in the world. As the 
diet in these and other countries becomes ai 
Westernized the keeping of animals for meat, milk; 
butter and cheese can be expected to increase. 
1. U.S.S.R. The U.S.S.R. is the largest product 
of milk and butter in the world, the main a 
production being the extreme west of Europe 
Russia, including the Baltic republics. (E peer 
Lithuania and Latvia) and Byelorussia. a 
er area with a growing dairy output is bp 
Siberia and northern Kazakhastan. The en ‘in 
is also a large producer of cheese. Milk yiel at 
the Soviet Union tend to be rather low by ae 
standards (Table 8.3), especially in Central a 
and vary very much from place to place depen to 
R ae type of pasture available and the amoun 
odder cro own. 
a This United Sataa the second ae 
milk and butter producer and leads in cheese P 


TABLE 8.3 Average milk yields per 
cow for selected countries 
(kg per cow per year), 1967 


Japan 4,310 Italy 2,030 
Netherlands 4,233 U.S.S.R. 1,948 
U.S.A. 4,001 Chile 1,750 
Denmark 3,875 Kenya 1,620 
U.K. 3,830 Greece 1,147 
W. Germany 3,707 Burma 820 
Taiwan 3,500 Peru 670 
S. Korea 3,450 Malaysia 580 
France 3,170 Argentina 450 
New Zealand 2,906 India 448 
Source: F.A.O. Production Yearbook 


duction. Like the U.S.S.R. it has a large domestic 
demand for dairy products and has only a small 
surplus for export. Exports, mainly in the form of 
canned milk, are sent to the Far East. The chief 
dairying region is the Hay and Dairy Belt south of 
the Great Lakes in the states of Wisconsin, Minneso- 
taand parts of Dakota. Along the Atlantic seaboard 
dairying is widely practised in the states of New 
York, New Jersey, Pennsylvania and some of the 
New England states. Dairying activities are also 
important in the Lake Peninsula and the St. 
Lawrence lowlands of Canada. The heavy concen- 
tration of population and industries in this part of 
north-east North America creates a huge demand 
for fresh milk and other dairy products. 

3 EUROPE. Almost all the European countries 
have important dairying industries. France leads in 


8.5 Agricultural belts of the U.S.A. The pattern of agri- 
cultural specialization is governed not only by phys- 
ical but also by economic factors. Note the con- 
centration of fruit, truck and intensive livestock farm- 
ing in the most densely populated areas, while ex- 
tensive cereal production and ranching are found 
in the sparsely settled interior. 


the production of milk, butter and cheese. The main 
dairying regions are Normandy, Flanders, the Paris 
Basin, Britanny, the Rhône delta, and the Vendée. 
Dairy cattle are also kept in upland areas such as 
the Vosges, Jura, Alps and Central Massif. How- 
ever, there is not a large demand for milk, wine 
being preferred, and most of the production goes 
to make butter, especially in Normandy, and as 
many as 300 different types of cheese, some of which 
are world famous. At present French people are 
being encouraged to drink more milk and less wine 
(as the rate of alcoholism is very high) and this may 
increase milk consumption in future. 


8.D Automatic milkers are now in use in most modern farms and reduce the need for farm labour. Paul Popper Ltd. 
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West Germany is a leading producer of milk and 
butter, the chief dairy farming regions being in the 
marshy lands of the north, the Bavarian Foreland, 
and in upland regions such as the Central Uplands 
and the Alps. Poland is another large producer of 
milk, butter and cheese. 

Many of the smaller European countries such as 
Denmark, Netherlands and Switzerland, as well as 
the U.K., where industrial development has re- 
duced the agricultural area, are major dairy-farm- 
ing countries though they do not figure prominently 
in world production statistics (Fig. 8.5). Denmark, 
where dairy farming is the main agricultural occupa- 
tion, is one of the world’s leading butter exporters 
(19 per cent), Denmark combines dairy production 
with pig rearing and is also a major exporter of 
bacon. The highly developed co-operative farming 
system in Denmark has helped farmers to take 
advantage of new techniques and output is of 
very high quality. Danish milk yields per cow are 
amongst the highest in the world (Table 8.3). The 
Netherlands, with its lush polderland pastures is 
also an important producer of dairy goods and has 
very high milk yields. It is the leading exporter of 
condensed, evaporated and powdered milk. In 
Switzerland about 70 per cent of available agricul- 
tural land is used for dairy farming, and transhum- 
ance is practised in the rugged mountain valleys. 
Butter, milk and cheese are ali important and the 
dairy products are also used in the important choc- 
olate industry. 

Britain (Fig. 8.6) produces about 5 per cent of 
the world’s milk and is an important producer of 
cheese, but makes very little butter, because of the 
very high demand for milk in its fresh state and 
because it is cheaper to import butter from New 
Zealand than to make it locally. When, however, 
Britain enters the Common Market, it is probable 
that tariff restrictions against New Zealand will 
lead to increased butter production. The major 
dairying regions are the Central Lowlands of Scot- 
land, the Lancashire and Cheshire plain, the low- 
lands of Herefordshire and Gloucestershire, the 
Vale of York, the Hampshire basin, South-West 
England, coastal areas in South Wales, and many 

parts of Northern Ireland. Milk yields are high, and 
apart from fresh milk production, the making of 
cheese, condensed and evaporated milk and choco- 
late is well-developed. Dairying is often combined 
with pig and poultry Tearing, and the U.K. isa 
major pork and egg producer. 

Other European dairying countries include 
southern Sweden, Austria, Czechoslovakia and 
Italy. In Italy the main dairy-farming region is the 
Lombardy Plain. Milk and butter are less important 
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8.6 Livestock farming in the British Isles. 


than cheese production. Butter is replaced by olive 
oil, and wine is preferred as a drink to milk. Other 
countries such as Bulgaria and Greece are also 
noted for cheese production. 

4. THE SOUTHERN CONTINENTS. New Zen- 
land is a major dairy-farming country with me 
than 2 million dairy cattle, but owing to the ye 
ness of its population more than half of the mi : 
produced is processed into butter or cheese for & 
port. New Zealand is the world’s leading oara 
exporter accounting for 29 per cent of the oe 
total. The leading market for New Zealand but i 
is Britain. The main dairying regions are on i 
wetter west of the North Island: the Ae 
Peninsula, the Taranaki Lowlands, the Waikal i 
Hauraki District; and in scattered areas of the pet 
ern Lowlands (Fig. 8.7). Dairying is modelled on 
Danish co-operative system with more than a 
central dairies, creameries and bacon factor 
New Zealand has over 600,000. pigs that are ‘Ge 
mainly on the residual skimmed milk ey Al 
many creameries. New Zealand has all the 1 di 
conditions for dairy farming: a mild oceanic i 
mate, well-drained ground, rich pastures, 2 
communication lines, scientific farm manage™ in 
and government-sponsored research cehi 4 
dairy science and animal breedin g. All New Zeal@ 
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dairy products are inspected and approved before 
they are exported and are of high quality. 

Australia is more noted for ranching than for 
dairying because much of the country suffers from 
unreliable rainfall, and 70 per cent of the continent 
receives less than 20 in (510 mm) per year. Com- 
mercial dairy farms are thus restricted to the more 
humid south-east in the states of Victoria, New 
South Wales, and parts of south-east Queensland. 
Much of Australia’s milk output is required for use 
in the large cities but a large proportion is converted 
into butter for export. Australia produces almost 
as much butter as New Zealand and accounts for 
about 11 per cent of the world’s exports. 

Argentina produces milk, butter, cheese and 
cream for local consumption, but dairying is rel- 
atively unimportant in comparison with the meat 
industry. Dairy herds are found mainly in the La 
Plata region. Uruguay also has a small dairy output. 
The dairy cows graze on sown alfalfa and fodder 
crops such as oats, maize, and soya beans. The milk 
is processed in the creameries and the by-product 
casein (22,000 tons in 1965) is exported for plastics 
manufacture. 

In Africa only South Africa and Rhodesia have a 

significant dairy farming output and this is very 
small by world standards. Within the tropics, dairy- 
ing is unimportant. Milk yields in India and Pakis- 
tan (Table 8.3) are only one-tenth those of the 
Netherlands and have a low butterfat content. 
Tropical countries are therefore importers of pro- 
cessed milk and all the dairy products. 
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8.7 Livestock farming in New Zealand. 


Animal farming is most important in the temper- 
ate areas, mainly because the European peoples, 
who have settled in temperate areas all over the 
world, have traditionally practised a type of mix- 
ed farming in which both animals and arable 
crops are raised. When they migrated to the 
empty temperate lands, they found that condi- 
tions were well-suited to this type of farming sys- 
tem, At one time mixed farming was practised 
2 a mainly subsistence basis, and all farmers 
ended to grow much the same crops or keep 
much the same animals, with only slight regional 
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Zoning of livestock farming and other 
agricultural activities, 


variations reflecting local climatic or terrain con- 
ditions, but as time has gone on and transporta- 
tion systems have improved, a pattern of region- 
al specialization has been built up, whereby ani- 
mals or crops, though still often raised together, 
are chosen to match local conditions. 

The conditions that govern the location of dif- 
ferent livestock farming activities are of two 
kinds. Firstly, there are the physical conditions 
of climate, soil, and terrain, and secondly, there 
are the economic conditions, such as transport 
availability and land values. 
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Is there any clear 
pattern? 


The pattern of land use which emerges as a re- 
sult of the interaction of these factors is similar 
to the urban zoning discussed in Chapter 2. Agri- 
cultural, and especially livestock zones continue 
the concentric pattern which is found in many 
towns. Briefly the arrangement of livestock farm- 
ing activities is as follows. 

1, Dairy farming is found nearest to the towns 
and main centres of population. 

2. Cattle and other animal fattening are found 
at somewhat further from the towns. 

3. Stock rearing, mainly of cattle which are 
later taken to other areas for fattening, is found 
greater distance from urban centres. 

4, Sheep rearing is found in outlying areas 
distant from towns. 

This pattern is found in many areas. For ins- 
tance, in Britain (Fig. 8.6), dairy farming is con- 
centrated in regions near the main urban centres, 
e.g. Lancashire, lowland Scotland. Cattle and 
sheep fattening is carried out mainly in the Mid- 
lands and parts of southern England, while stock 
rearing is a major activity of the more favoured 
parts of Highland Britain. Sheep are kept mainly 
onthe wet, wind-swept uplands. The great diver- 
sity of relief within a small area, and the large 
number of urban centres, the relatively short 
distances to be travelled and the good network of 
communications in Britain, all make the pattern 
somewhat difficult to trace, but it is very clear 
in such areas as the U.S.A. east of the Rockies, 
or Argentina. 

In the U.S.A. the main dairy-farming region 
is the Hay and Dairy Belt, which extends from 
New England and the north Atlantic states to 
the Great Lakes shorelands. The distribution of 
dairying closely matches the areas of densest 
population and the proximity of large towns 
such as New York, Pittsburgh, Cleveland, Det- 
roit and Chicago. Beyond this region is a belt 
of mixed farming with the emphasis on cattle 
growing and fattening. This includes the Corn 
Belt but extends into the southern states. Cattle 
and other animals such as sheep (for meat pro- 
duction) or pigs, may be reared and fattened in 
the mixed farming belt or may be brought for 
fattening from the more distant stock-rearing re- 
gions of the western plains. Such sheep as are 
kept in the U.S.A. are found mainly in the ex- 


treme south-west, in Texas, far from populati 
centres (Fig. 8.4). population 
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In the case of Argentina (Fig. 8.2), dairy farm. 
ing is concentrated on the Plata coastlands and 
around Buenos Aires. The surrounding region is 
devoted mainly to fodder crops such as alfalfa 
and corn for cattle fattening. Beyond this belt is 
a region of more extensive cattle farming, and 
sheep raising is concentrated in the sparsely peo- 
pled Patagonian region. 


How does this pattern 
arise? 


Land use is, of course, intimately related to 
physical factors such as climate or terrain, and 
it is possible to explain the zoning of livestock 
farming solely in terms of physical factors, For 
instance in the U.S.A. the Hay and Dairy Belt 
is situated in an area of moderate rainfall, cooler, 
more moderate temperatures and lush grass 
lands. The Corn Belt has ideal conditions for 
corn growing, it is warmer than the Hay and 
Dairy Belt, but still receives moderate rainfall 
(about 40-45 in: 1,015-1,145 mm). The stock 
rearing area further west is unsuitable for cattle 
fattening or the growing of fodder crops because 
of its drier climate but is still suitable for cattle 
raising. Sheep, being more hardy, and tolerating 
poorer pastures, are found in dry or semi-arid 
regions. The same climatic pattern is followed 
in Argentina from the rich well-watered coast: 
lands to the semi-arid plateau-lands of Patagonia. 
Australia has similar relationships between live- 
stock farming and climate, so that, while cattle 
are raised in northern Australia, they are fat- 
tened for market on the better pastures of the 
east. Sheep are kept for wool in the semi-ari 
interior, but those raised for meat are found in 
better-watered areas. In New Zealand, the moist, 
warm climate of North Island is suited to dairy 
farming, while the South Island is given on 
mainly to sheep, for wool on the drier Canter 
bury Plains, and for meat in the moister coast 
lands. ds 

Physical factors are by no means the only ae 
terminants of land use, however. Several econo- 
mic factors also come into play. : i 

Dairying must be located near the main on 
tres of population in order that the highly pata 
able milk can be readily transported to the peel 
Those more distant areas where physical facto y 
favour dairy farming but the market is not en 
enough or near enough must produce less H 
rishable dairy products, e.g. Wisconsin at br 
western extremity of the Hay and Dairy be 
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distant from most of the major Mid-western 
towns and thus concentrates on butter produc- 
tion; New Zealand has only a small population 
and must export its dairy produce in the form 
of butter and cheese. Dairy products are highly 
yalued, and so long as the land is good, farms 
do not need to be very large. As a result, dairy 
farmers can afford to set up their farms on ex- 
pensive land near to towns; no type of extensive 
farming can be economically carried out near 
major towns because the cost of the large areas 
of land required would be too great. Several 
other types of intensive livestock rearing such as 
pig rearing or poultry farming, which require 
little land and are market orientated are also 
found near urban centres. 

The raising of animals for meat needs some- 
what larger farms, but must also be relatively 
near the main urban markets. It is thus found 
in an area surrounding the dairy farming region. 
Good transport networks allow the meat to be 
marketed fresh or slightly chilled. Where the 
production from areas with favourable physical 
conditions exceeds local demands, it must be pre- 
served by chilling, freezing or canning. 

Stock rearing can be carried out at greater dis- 
tance from the urban markets, especially if the 
animals are transferred to fattening centres 
nearer the towns before being slaughtered. The 
Marginal land, distant from centres of popula- 
tion, where land values are relatively low, can be 
used for this extensive type of cattle farming. 
However, distance from markets means that di- 
tect marketing of meat from such regions is 
usually uneconomic. 

Extensive cattle farming will be carried out 
Wherever conditions permit, because cattle are 
far more valuable than sheep, except where mut- 
ton is a popular meat, e.g. Britain, New Zealand, 
Australia. The demand for the meat raises the 
value of sheep in these countries, and they may 
be kept in much the same areas as cattle. In gen- 
eral, however, cattle are preferred and it is only 
economic to keep sheep in regions unsuitable for 
cattle. Thus, even though the quality of the ani- 
mals could be improved by better pastures, sheep 
are normally kept on the poorest land. Since 
towns tend to grow up in the more favoured 
areas of any given country, such marginal land 
'S also, in practice, the most distant from urban 
ae Sheep kept for wool can, however, be 
ae at great distances from their markets be- 
Siac wool is not perishable and is relatively 
de it y transported. On marginal lands, a great 

of land is required to support one animal, 


but in areas distant from the towns and,of poor 

potential, land values are extremely low and thus 

farmers can afford to own very large holdings, 
` 


Does economic zoning 
of land use apply to 
other farming types? 


The same combination of physical and econo- 
mic factors affects all types of farming. Although 
the zoning of livestock farming is most demar- 
cated and has therefore been dealt with in greater 
detail, it is also possible to discern zones of activ- 
ity in crop growing. Market gardening, the 
most intensive form of agriculture, is found on 
smallholdings near large towns. The high value 
of the crops makes it possible for farmers to own 
or rent highly-valued land, which may be in de- 
mand for city expansion, housebuilding or fac- 
tories. Fodder crops, associated with livestock 
farming for meat, are also found fairly close to 
towns. Cereal cultivation, which is a more ex- 
tensive type of farming, can be carried out much 
further afield, because the crops are less perish- 
able and can be transported over great distances 
without being harmed. 

In tropical countries a pattern also emerges. 
Nearest to the towns will be market gardens, 
though these are generally less numerous in trop- 
ical than in temperate countries, mainly because 
of differences in traditional diet. Livestock rear- 
ing, too, is more restricted. Beyond the imme- 
diate environs of the towns will be found food 
crops, such as cereals, and cash crops, grown on 
either plantations or smallholdings. These will 
be near lines of transport to ensure easy export 
and access to urban markets. Access to transport 
is especially important in tropical countries 
where transport networks are usually less well- 
developed than in temperate areas. Beyond the 
zone of commercial agriculture will be found 
more extensive farming types, such as shifting 
cultivation and nomadic herding for subsis- 
tence, which occupy the land furthest from 
towns and least valuable for other types of ex- 
ploitation. Such farming types are only econom- 
ically viable because a subsistence economy 1s 
not dependent on access to markets. Another ex- 
tensive form of land use in both temperate and 
tropical řegions is forestry; this may be either an 
extensive type of agriculture if trees are replan- 
ted, or may simply represent an exploitive eco- 
nomy. In some countries the most remote re- 
gions remain forested simply because settlement 
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and agriculture has not yet penetrated those 
areas, and where transport is lacking they may 
not be exploited at all. 

The pattern of agricultural types, though rela- 
ted to economic factors, is not always so well- 
zoned as in the examples quoted. Several factors 
can upset the ideal pattern. The most important 
is the existence of specially favourable climatic 
or other conditions for certain crops. Thus, for 
example, market gardening is not only carried 
on near towns, but also in mild climatic areas, 
e.g. south-west England, Florida, the French 
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riviera, or in cool highlands in the tropics, e.g, 
the Cameron Highlands, which are relatively dis. 
tant from the major markets. It can only be devel. 
oped if transport links are well-developed and 
demand is great enough to offset transport costs, 
Certain other crops such as tobacco, vines, fruits 
also require special conditions and may distort 
the simple pattern in some respects. Whatever 
the crop or agricultural type, however, its loca- 
tion in a particular area is always the result of 
an interaction between physical and economic 
factors. 


SHEEP 


Sheep are reared either for wool or for meat. Wool 
production has been dealt with in Chapter 7, so 
emphasis will be placed on meat production here. 
The meat of sheep is called mutton, or lamb for the 
meat of animals less than 8 months old. Apart 
from wool and meat sheep may also yield milk, but 
they are rarely kept for this purpose only. Ewes’ 
milk is usually used by nomadic pastorialists who 
keep sheep, or is used, e.g. in France, to make 
cheese. Other by-products of sheep rearing are the 
skins which are used for leather, and the fat, which 
is used in the processing of synthetic rubber and in 
making antibiotic drugs. A fatty substance called 
lanolin, which is obtained during wool processing, 
forms the basis of cosmetics manufacture, and is 
used for making creams and lotions. Sheep’s 
intestines also have many uses when washed and 
cleaned, including strings for musical instruments 
and sports equipment, e.g. tennis and badminton 
rackets; surgical applications; and sausage-casings. 
Generally speaking, sheep are less valuable ani- 
mals than cattle. They are smaller and yield less 
meat. Moreover mutton and lamb are not popular 
in many countries so that markets are more res- 
tricted. However, sheep can live in much more 
rigorous climatic conditions than cattle, They can 
live on the scanty pasturage of semi-arid regions, 
in rocky, exposed upland areas and even in very 
wet regions such as North Wales where the annual 
rainfall exceeds 200 in (5,080 mm). They do not do 
well in tropical regions, but even in Malaysia 
a few are found. Sheep are very often not econo- 
mic to keep in well-favoured agricultural areas but 
are of some importance in marginal agricultural 
regions, where huge flocks are kept. Sheep farmin 
is therefore associated with regions of ane 


population. The use of marginal land for sheep 


rearing sometimes leads to overgrazing with conse- 


quent soil erosion and impoverishment, as for 
example in Mediterranean and semi-desert areas. 
Sheep farmers, especially in Australia, are often 
badly affected by drought. 

Although sheep can thrive in poor areas and 
often produce fine wool in such conditions, sheep 
kept for meat require better pasturage if the quality 
of the meat is to be good. They are therefore kept 
in rich lowland pastures, or animals raised in the 
marginal lands are brought to the better areas for 
fattening and conditioning before slaughter. Sheep 
are rarely kept for both meat and wool though 
sheep kept for meat may be clipped and thus yield 
some wool. Many breeds are, however, dual-put- 
pose, that is they yield either meat or wool depend- 
ing on the conditions in which they are reared and 
the interests of the farmer. 


Sheep breeds 


The main wool-bearing sheep breed, the Merino, 
has been described in Chapter 7. Most of ithe eit 
breeds kept for meat originated in the British l A 
The Blackface, which originated in the Highlan 
of Scotland yields superior meat but poor bs 
It is a hardy breed which can live on scanty UP a, 
pastures. The Cheviot, bred in the Cheviot hill 0 
the border between Scotland and England, ana 
slightly better pasturage to do well, and 1$ B 
either for meat or wool production. Other p, 
breeds, mainly dual-purpose, are the Leicester ; n 
the Midlands, and the Southdown, Lincoln @ è- 
Romney Marsh breeds from the chalk and ni 
stone scarplands. Black Welsh from the Ve 
mountains, Rough Fell and Swaledale fro 
Pennines, are kept chiefly for mutton and Er jons: 
can survive in damp, exposed upland conditi 
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World distribution of 
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Sheep are more widely distributed (Fig. 7.1, 
Chapter 7) than any other domesticated animal, 
but the majority are kept for wool rather than meat, 
especially in the semi-arid regions. Mutton and 
lamb are not consumed so widely as beef, and the 
main regions where they are eaten in large quanti- 
ties are: Britain, the drier parts of Eurasia and 
North Africa, and the sheep-raising regions of the 
southern continents, namely New Zealand, Austra- 
lia and Argentina. Generally speaking, little mutton 
or lamb is eaten in Europe or North America in 
comparison with beef, though total consumption in 
a large country such as the U.S.A. is considerable. 

Australia has the largest sheep population of any 
country in the world (Fig. 8.8). This is partly 
because the climatic and vegetation conditions are 
Well-suited to sheep. The dry climate of much of 
ais is ideal for wool production, though 
ores are too warm in the northern part of 
ie The poor grassland vegetation is also 
a ed to sheep, though the farms must be very large 
pa e adequate pasturage for the large numbers 
aas kept. In the drier parts of the country 
TAUA Gi kept mainly for wool and Australia is the 
Mae d S leading wool producer and exporter. 

stralia is also the second largest producer of 
amb and mutton (Fig. 8.8) and is a major exporter. 
P raised for lamb are kept mainly in the 
di -east of the country (Fig. 8.9), where the 

Mate is more humid and where the pasturage 1s 


275 


MUTTON AND LAMB 
PRODUCTION 


Australia 
U.S.A. 


U.K. 
Argentina 
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better. They are fed on improved pastures or kept 
on arable farms where they graze the wheat stubble 
or graze on ley pastures. The states of New South 
Wales and Victoria have the largest numbers of 
sheep and produce the most meat. They have the 
advantage not only of better natural conditions but 
also of the nearby markets in the large towns and 
cities, such as Sydney and Melbourne. While the 
Merino is the major breed kept in Australia as a 
whole, increasing numbers of such breeds as Lei- 
cester, Lincoln and Romney Marsh are kept for 
meat, with wool as a by-product. Australians eat 
much lamb and mutton but large quantities are 
exported, mainly to England, in chilled or frozen 
form. 


8.9 Livestock farming in Australia. 
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The U.S.S.R. has the second largest number of 
sheep, and produces much lamb and mutton, mostly 
for local consumption. Sheep are kept mainly in the 
drier parts of the country, notably in Central Asia 
and the Transcaucasian region (Georgia and Ar- 
menia), and are fed largely on natural pastures, 
though there is a growing tendency to use sown 
pastures for fattening. 

New Zealand, despite its small size, has the fourth 
largest number of sheep in the world, most of them 
kept primarily for lamb production. New Zealand 
is by far the largest lamb and mutton exporter, 
accounting for 72 per cent of such exports. The 
main market for New Zealand lamb is Britain. This 
situation is made possible by the large-scale use of 
refrigerated ships to transport the meat round the 
world, The mild, maritime climate; the predomin- 
ance of a type of mixed farming geared especially 
to animal fattening; the use of fertilizers and sown 
pastures and the proximity of the farming areas to 
ocean transport routes, are the main advantages 
which have given New Zealand a lead in lamb pro- 
duction. Meat production is highly efficient and the 
lamb is of high quality. English sheep breeds are 
mainly used, the sheep being bred on the rougher 
pastures of the uplands and transferred as lambs 
to the lowland farms for fattening before being 
slaughtered. Sheep may also be reared entirely in 
one region, especially the Canterbury Plains on the 
drier east of the South Island (Fig. 8.7). Where 
natural pastures have been improved by the use of 
fertilizers or the sowing of clover, usually with the 
aid of light aircraft, it is also possible to rear the 
lambs entirely in the foothill areas. Apart from the 
Canterbury Plains, where both meat and wool sheep 
are kept, the main sheep-rearing regions include 
the Auckland Peninsula, the Hawkes Bay region, 
the Taranaki and Wanganui lowlands in the North 
Island and the Otago region in the South Island. 

In the U.S.A. sheep are far less popular than cattle 
as farm animals and as providers of meat. There 
are about 50 million sheep, kept for both meat and 
wool, mainly in the western states. Texas is the 
leading sheep-rearing state. The sheep are often kept 
on a transhumance system, being taken to cooler 
mountainous regions in summer, and fed in winter 
on irrigated fields in the valleys, They are sent to the 
Mid-West for fattening and slaughter. 

Sheep rearing is a major occupation in the United 
Kingdom either by itself or as part of the mixed 
farming system. Sheep kept on mixed farms graze 


on arable stubble or ley pastures, Britain has for 


centuries been a sheep raiser and an exporter of 
pedigree sheep. It is on British sheep breeds that 
most of the world’s commercial flocks are founded. 
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Mutton and lamb are such popular meats in Britain 
that as much as 84 per cent of the world’s total 
mutton exports find their way to the United King. 
dom. The per capita mutton consumption of 20 |b 
(9 kg) per year is the highest in the world (excepting 
New Zealand and Australia) as compared with only 
24 lb (1 kg) in the United States. The principal 
British sheep areas are generally those where Crops 
cannot be grown or where cattle cannot be kept, 
They include the rough pasture lands of the Scottish 
Highlands, the Southern Uplands of Scotland, the 
Cheviot Hills, the Pennines, the Lake District, the 
Welsh mountains, the moorlands of Devon, 
Somerset and Cornwall and parts of eastern Ireland, 
Sheep are raised in the exposed moorlands but are 
brought down to the better valley pastures, or sent 
to Midland farms for fattening before being slaugh- 
tered. Other main sheep-rearing areas are the lime- 
stone and chalk hills of southern and eastern Eng- 
land where the calcareous soil supports calcium- 
rich grass ideal for sheep. Sheep may be kept alone 
or reared on mixed farms in these regions which 
include the Cotswold Hills, North and South 
Downs and Lincoln Wolds. Other European coun- 
tries with sizeable numbers of sheep include Spain, 
Portugal, Italy (mainly in the south), Bulgaria, 
Yugoslavia and France. The sheep are kept in the 
drier areas or limestone uplands where cattledo not 
thrive. i 
In South America, sheep rearing is most impor- 

tant in the drier parts of Argentina including the 
whole of Patagonia, Tierra del Fuego, western 
Argentina and the eastern foothills of the Andes 
(Fig. 8.3). The low and variable rainfall, the poor 
pasturage, the severe winter and the sparse popula- 
tion, all make the region more suitable for sheep 
grazing than for cattle rearing. The sheep ranches 
are extremely large in Patagonia, covering severa 
hundred thousands of acres each, because it needs 
many acres of this semi-arid land with its bunchy 
grasses to support a single sheep. Argentina 18 4 
leading exporter of both wool and mutton (10 pe! 
cent and 8 per cent respectively of world exports) an 

Patagonia alone contributes between a third a 
half the national output. Sheep farming, especia" 
ly for wool, is also very important in Uruguay: 
Chile, Peru and southern Brazil also have somé 
sheep farms. Hf 

In South Africa the sheep is the most ae 

animal (35.6 million) and there are three ber 
many sheep as cattle. The dry climate of the Ve ’ 
its grassland vegetation and plateau relief are! aiy 
for sheep. The sheep reared are almost exclu i 
merino breeds kept for wool, of which South Be 
is a major exporter (Chapter 7). Most of 50 


Africa’s output of mutton or lamb is consumed 
locally. 

Sheep are also kept by the Bedouin and other 
nomadic tribes in the Middle East and Africa, The 
flocks, which are often of both sheep and goats, are 
constantly on the move in search of pastures and 
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water. In Africa sheep rearing is best developed in 
Morocco, Algeria, Ethiopia, Kenya and Nigeria. 
The sheep graze on the grassy hill slopes, providing 
meat, wool and milk to the herders. Both India and 
China have many sheep and goats, but they are less 
important than cattle, or than pigs in China. 


GOATS 


Goats are similar to sheep except that they have a 
hairy rather than a woolly coat. They are able to 
survive on very poor pastures and, in fact, will eat 
almost anything including farm or household ref- 
use, grass, the leaves of trees and so on. They are 
extensively kept in the drier and more densely 
peopled parts of the world, where the pasturage is 
too poor or too restricted in area for cattle farming, 
and where the climate is too warm for large-scale 
sheep production. Goats are kept as a source of 
milk (often used to make cheese), meat and hides. 
They are important meat producers in Muslim 
countries where pigs are not kept. The main areas 
in which they are reared are North Africa and the 
Sahara, the Middle East, Central Asia, India and 
Pakistan, China, South-East Asia and East Africa 
(Fig. 8.10), but generally speaking, fewer goats are 
kept than either sheep, cattle, or pigs. Goats, like 
sheep, are voracious grazers and eat down the 
grass to ground level. Where too many are kept in 
semi-arid areas, the result is often overgrazing and 
soil erosion. 
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In addition to milk, meat and hides, certain types 
of goats, which have long silky hair are valued for 
their hair, which is used in the same way as wool. 
The most important goats of this type are Angora 
goats kept in the dry regions of South Africa, Tur- 
key and south-western U.S.A.; and the Kashmir 
goat which is only important in Kashmir and the 
western Himalayas. 


PIGS 


Pigs (hogs or swine) were reared in China as early 
482,900 B.C. and the Chinese have long been known 
às great lovers of pork in all its varied forms. In 
Western Europe, too, pork is an important food- 
‘ine and large quantities of processed pork, e.g. 
tq ham are also produced. But in many parts 
of the world, especially where the population are 
mainly Muslims, Jews or Hindus, pork is not eaten 
or religious reasons. Regions such as the Middle 
Pak and large parts of Africa are therefore non- 

Pig-rearing areas and remain blank on Fig. 8.11. 
Domesticated pigs are descended from the wild 

co of the forests which fed on cones, nuts and 
oak Pigs are still omnivorous feeders, eating 
a ically anything that is given to them, including 

Aker and farm wastes, roots, leaves and rice 

tabs hey are easily kept indoors or out, and be- 
Se the sows litter 6-8 piglets (compared to one 


or two young for cows or sheep) they multiply 
rapidly. They also mature quickly and thus always 
provide a source of meat. They are thus easily rear- 
ed even in the most densely populated parts of 
China where pasturage is too scarce, for much 
animal farming. In Denmark, the Netherlands, 
Germany and the United Kingdom, where many 
pigs are reared, they are kept as scavenger animals 
on mixed farms and dairy farms, feeding on skim- 
med milk and farm wastes. But the best forage 
crops for pigs as for other animals are cereals, such 
as rice, barley, maize, oats, sorghum, rye; alfalfa, 
clover, soya beans and any kind of legume. In the 
U.S.A., especially in the Corn Belt where the bulk 
of America’s 50 million pigs are found, they are 
fed on such crops. Pigs (usually called hogs in 
America) are let loose in the cornfields and feed on 
the corn. This is described as ‘hogging down the 
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Í Pig-rearing regions 


8.11 World distribution of pig rearing. 


corn’, The pigs are easily fattened and reach peak 
condition within 4 to 6 months. The quality of the 
pork is very high and therefore fetches a good price. 


World distribution of pigs 


The pig is one of the few animals that is not 
restricted by climatic factors. It can be reared any- 
where either indoors or outdoors and is not at all 
demanding in its feedstuffs. The world’s pig-rearing 
areas fall into four distinct zones (Figs. 8.11 & 8.12), 
1. EASTERN ASIA. Chinais the most important 
pig-rearing country, accounting for more than a 
third of the world’s swine. The pig is also reared 
extensively in Korea, Taiwan, Hong Kong, parts of 
Japan, the Philippines, and in continental South- 
East Asia. Pork is sold fresh or is sometimes made 
into sausages, but bacon is not important. Pigs are 
an integral part of the Chinese farm, but the condi- 
tions in which they are kept are poor, often dirty, 
and the pigs are usually small in size. 

2. EUROPE. The Europeans eat much pork but 
tend to prepare it in different “ways from the 
Chinese. Smoked or cured pork or bacon, sausages 
and ham are some of the main products. The 
U.S.S.R., West Germany and Poland are the largest 


pig producers but many other countries including 
Denmark, the Netherlands, the U.K., France, 
Sweden and Bulgaria all have large numbers oipe 
The greatest bacon specialist and a leading Y 
bacon exporter is Denmark (62 per cent w 
export total in 1960). It has 8.1 million pigs, are 
than twice its cattle population, and the Danis 


8.12 Pig population and pork output of major pio 
countries by percentage of world total. F.A.0. 
duction Yearbook 
N.B. No figures available for pork prong = 
China, which has therefore been omitted fro 
total in calculating percentages. 
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Landrace breed is a world-renowned bacon pig. 
Both the Netherlands and Poland are great pork 
exporters, especially in the form of ham, sausages 
and canned pork (luncheon meat). The bulk of the 
bacon and pork exports go across the North Sea to 
the United Kingdom, which imports 90 per cent of 
all the world’s bacon. In Europe the pigs, which 
are large and well-grown, are kept in large clean 
piggeries. 

3, NORTH AMERICA. The Americans and Ca- 
nadians consume a great deal of pork. The greatest 
concentration of pig rearing is in the Corn Belt, 
especially in the states of Iowa and Missouri, 
because of the availability of abundant fodder 


supplies, including cereals, soya beans and clover. 
Other factors include its central location for the 
marketing of pigs and the processing of pork and 
bacon in such long-established meat-packing cen- 
tres as Chicago, Omaha, St. Louis, St. Paul and 
Sioux City. Large numbers of pigs are also found 
in the dairy region of southern Wisconsin, where 
they are fed on skimmed milk rather than corn. 
4. EASTERN BRAZIL. Brazil ranks second in 
world pig population with 210 million head. The 
greatest concentration is the eastern coastlands, 
where forage crops and feedstuffs are more easily 
obtainable. The pork is consumed locally with little 
for export. 


POULTEY 


The term poultry includes all farm-birds such as 
chickens, turkeys, ducks, geese and guinea fowls, 
though chickens alone constitute as much as 95 per 
cent of all the poultry kept in the world. The hen 
is probably the most universal domesticated animal, 
because it provides both meat, which is eaten almost 
everywhere in the world, and eggs, which are also 
an important food in themselves as well as being 
ingredients in many cooked foods. An enormous 
number of eggs is required daily. The United States, 


the world’s greatest poultry producer has some 435 
million hens which lay 70,000 million eggs a year 
(Table 8.4). The U.S.A.’s per capita consumption of 
400 eggsa year is twice that of Britain and probably 
many times more than in any Asian country. Like 
most other animal products, eggs are a relatively 
expensive form of food and thus their production 
is most important in Western countries. The 
largest egg producers are the U.S.A., the U.S.S.R., 
Japan, Great Britain, West Germany and France. 


TABLE 8.4 Poultry numbers and production of eggs and 
table birds for selected countries, 1967 
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Country Number of poultry 
(millions) 
U.S.S.R 516.2 
China 480.0 
U.S.A 434.9 
Brazil 268.0 
France 237.0 
Poland 166.2 
Indonesia 126.5 
Japan 126.3 
U.K. 125.4 
India 115.2 
Italy 110.0 
Mexico 95.0 
W. Germany 91.9 
Canada 89.8 
Philippines 69.0 
Nigeria 66.0 
Ethiopia 43.0 
Source: F.A.O. Production Yearbook 


nja—not available 


Number of eggs Production of edible poultry 
(millions) (thousands of tons) 
33,300 800 
n/a n/a 
70,161 5,624 
8,750 185 
10,000 640 
6,348 107 
3,125 22 
21,744 212 
14,988 439 
2,152 69 
8,430 375 
4,000 57 
13,802 204 
5,306 470 
1,366 40 
1,120 n/a 
15530" 52 
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Certain other countries in Europe also have a very 
large egg production, including Denmark, the 
Netherlands and Poland. Eggs are not widely traded, 
being consumed mostly in the producing country, 
but some countries such as Denmark and the 
Netherlands supply eggs to the large industrial areas 
of other European nations. Some eggs are also ex- 
ported from as far as China and Australia to West- 
ern Europe. This is only possible if the eggs are 
stored at temperatures below 55°F. (12°C.). 

In Europe the old ‘backyard’ system of rearing 
poultry and feeding them on household or farm 
wastes is giving place to much larger farms or to 
special buildings for intensive production. The 
hens are kept in individual cages, under cover, and 
a farm may have as many as 100,000 or more birds. 
Feedstuffs are produced locally or imported in bulk 
from the U.S.A. or Argentina and the diet is care- 
fully controlled. The layers are fed with prepared 
feeds with a high protein and mineral content and 
plenty of Vitamin D, which gives good egg-shell 
texture. Temperature and lighting are controlled to 
produce artificial summer conditions throughout 
the year, and this reduces or eliminates seasonal 
fluctuations in egg output, allowing overall pro- 
duction to be greatly increased. Average yields per 
hen have been raised from about 100 to almost 250 
eggs a year. 
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In the Western European countries and North 
America, poultry are kept in much the same way 
for meat production. Young table birds or ‘broilers’ 
are raised intensively. The meat from such birds, 
which have been specially fed, is tender and of uni- 
form standard. Birds can also be produced ata 
standard size, which facilitates marketing in fresh or 
frozen form. The U.S.A. is the leading producer 
(Table 8.4), the main farms being in the Atlantic 
states to cater for demands in the major cities, In the 
U.K. alone, several million table chickens are pro- 
duced annually. Denmark, the Netherlands, Italy, 
the U.S.S.R. and Japan are major chicken pro- 
ducers for meat. 

In many parts of the world such a system has not 
yet been introduced and poultry are kept on small 
farms or in back-yard holdings, foraging for part 
of their food and receiving scraps from the house 
or farm. Egg output per hen is lower under such 
conditions and the meat is tougher. There is con- 
siderable scope for the development of poultry 
farming on a large scale to provide both meat and 
eggs in countries where the standard of nutrition is 
low. Edible poultry production is so low in some 
Asian countries that although India has six times as 
many birds it produces only the same amount of 
meat from chickens as Denmark. 


HIDES, SKINS AND FURS 


Apart from foodstuffs, and wool (dealt with in 
Chapter 7), animals also yield hides or skins. The 
skins of most of the domesticated animals including 
cattle, sheep, goats, horses and pigs are all impor- 
tant sources of leather and in addition certain wild 
animals are trapped or hunted for their skins or furs, 

The hides and skins used in leather-makin g come 
mostly from the countries where animal farming is 
on a large scale, including the U.S.A., Argentina, 
Brazil, New Zealand, and South Africa (Table 8.5). 
In some countries such as Brazil or India, where the 
cattle and other animal population is large but 
where poor pasturage, disease or a long journey 
to market make milk or meat poor in quality or 
quantity, the production of hides is of major im- 
portance as a source of income from animals. Hides 
are either worked locally or exported to countries 
such as the U.S.A., the U.K., Germany and France 
which, though they have a substantial domestic 
production of hides, require large imports to supply 
their very large leather industries. Hides are pre- 
served for transport by either drying them or by 


salting them. They are converted into leather by 
tanning, which involves the treatment of the hides 
with tanning materials of either chemical or vege 
table origin. The substances used include alum, 
sodium, hydrosulphite and chromium compounds, 
or extracts from the barks of certain trees such a 
the quebracho, oak, hemlock, sumach, wattle, an 
mangrove species. i 
Leather may be used, as in India, North A 
and the Middle East, as the basis of importan 
craft industries or may be manufactured on 4 large 
scale, e.g. in Europe and North America, for use M 
a wide range of goods including footwear, suit 
bags, clothing (gloves, belts, jackets), and for boo 
binding, upholstery and saddlery. For ee 
cheaper goods plastics or rubber goods are ur 
the place of leather which is rather expensive 
produce, jal 
The skins of many animals may have sp° i i 
markings or qualities which make them of Va “4 
Such animals include crocodiles and snakes, 2 nd 
tiger, leopard and other game animals, seals, 4 
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TABLE 8.5 Hide and skin production for selected countries, 1967 


CATTLE HIDES SHEEPSKINS 
Country Production (tons) Country Production (tons) 

Brazil 15,900 New Zealand 3,900 
France 11,500 Spain 1,700 

W. Germany 10,800 France 1,280 

U.K. 9,200 

Mexico 5,200 

Source: F.A.O. Production Yearbook 


N.B. Figures for many countries with a large production, e.g. the U.S.A., are not available. 


deer. Such animals may therefore be hunted or 
trapped entirely or mainly for their skins. Some 
such as crocodiles may be bred for skin production. 

Another class of animals with valuable skins is 
that of the fur-bearing animals. These animals 
which have long, fine fur are found mainly in the 
cold regions, especially in the coniferous forest belt 
of North America, Scandinavia and the U.S.S.R., 
though some such as the chinchilla come from other 
regions, e.g. South America, Australia. 

Furs command a high price, partly because the 
traditional way of obtaining them is by hunting and 
trapping them in the forests. Some fur trappers 
still spend the winter months, when the furs are at 
their best and thickest to protect the animals from 
the cold, in log cabins in the forests, trapping or 
shooting animals. In spring the trappers return to 
trading stations, e.g. those of the Hudson Bay 
Company in North America, and sell their furs. 

Furs are thus a luxury item, used mainly for 
trimming clothing, or for making warm coats, 
Which may fetch hundreds of dollars (U.S.). The 
great demand for furs led to overexploitation of the 
animals in the past, especially in North America, 


but this led to the development of fur farms, which 
allow furs to be produced more cheaply, more 
easily, at a high quality (because of carefully re- 
gulated diets), and with a greater regularity of 
production. It also allows the wild fur-bearing 
animals which remain in the forests to be protected. 
Fur farms are found in the U.S.A., Canada, the 
U.S.S.R., and Scandinavia, and some in other parts 
of the world. 

The most important fur-bearing animals are the 
beaver, mink, otter, fox, muskrat and squirrel, 
while some furs are also obtained from racoon, 
skunk, marten, sable, and rabbit. The main animals 
raised for furs on fur farms include mink, chinchilla, 
silver fox and nutria. 

The main fur-producing countries are the U.S.A., 
Canada, the U.S.S.R., Finland, Norway, Sweden 
and Australia. They export furs to the major 
European fashion centres or use them in local in- 
dustries. The main centres of fur trading and manu- 
facture of fur garments are Winnipeg (the head- 
quarters of the Hudson Bay Company), New York, 
London, Stockholm, Helsinki, Paris, Moscow and 
Tokyo. 
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Ree are many by-products from animal farming 
a Slaughter. Some of the more important include 
W ne €.g. insulin from pigs intestines ; intestines 
Which axe used as Sausage casings; and bones, 
in bo may be used in glass-making, as bone-ash 
i% He chinaware, or as bone-meal, a useful fertil- 
T containing much phosphate of lime. 
Aa especially ox, deer, buffalo and rhinoceros 
Use: » are also in great demand for a wide range of 
s including tool handles, golf clubs, combs, 


walking-stick and umbrella handles, mouthpieces 
for musical instruments and luxury ornamental 
goods. Ivory, especially from elephant, hippopo- 
tamus, narwhal and walrus tusks, is used for tools, 
combs, ornaments, handles, and so on, especially 
in China, Hong Kong and Japan. Most of the 
ivory comes from the African elephant, and since 
the animal is killed to obtain the tusks this is 
causing a conservation problem, and should not 
be encouraged. 
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QUESTIONS AND EXERCISES 


1. Differentiate cattle ranching from dairying. Un- 
der what geographical conditions does each do 
best? Draw your examples from the major cattle 
lands of the world. 

2. The United Kingdom is a major importer of 
beef, lamb and pork. For each of these: 

(a) Name a country from which U.K. obtains 
most of its supplies. 

(b) Locate an area in the exporting country 
where the meat is produced in large quan- 
tities. 

(c) Explain concisely the conditions which 
favour the large-scale production of each 
type of meat. 

3. Either: Account for the importance of pig 
rearing in the Corn Belt of U.S.A. : 

Or: Write brief notes on fur farmingin northern 

Canada. 

4. Explain the importance of any two of the follow- 
ing:- 

(a) Poultry farming in Denmark 

(b) Butter production in New Zealand 

(c) Meat-packing in Buenos Aires 

(d) Milk consumption in the United Kingdom. 

5. What do you understand by the term ‘pastoral 
farming’? 


H.S.C.-TYPE QUESTIONS 


1. With the aid of examples drawn from the 
southern continents, illustrate the conditions 
under which either beef or mutton is produced 
for export. 

2. Review the problems of animal management 
in the major animal farming regions of the 
world. 

3. Discuss the factors that influence the commer- 
cial production of any one of the following: 
(a) beef in Argentina 
(b) lamb in New Zealand 
(c) wool in Australia 
(d) cheese in the Netherlands. 

4. Examine the pattern of regional specialization 
in the livestock industries of any one major 
producing country. 

5. Write a comparative account of dairying in the 
Swiss Alps and the Auckland Peninsula of New 
Zealand. 


H.S.C. QUESTIONS 


1. Discuss the factors which limit the productiv- 


ity of pastoral farming in tropical regions. 
(1972) 


9, Examine the role played by either commercid 


What major specializations may be distinguished 
within the activities of the pastoralists? 
Explain why many nomads practise extensive 
pastoral grazing. 


6. Explain the following facts by relating them to 


animal farming in the various countries, 

(a) Sheep outnumber the New Zealanders by 
20:1. 

(b) The highest average milk yield per cow per 
year comes from the Netherlands. 

(c) The average American consumes 400 eggs a 
year. 

(d) A third of the world’s pigs are found in 
China. 


7, Explain howrefrigeration has affected the foreign 


meat trade of the southern continents. With the 
aid of a world map, show by arrows the routes 
by which the meat (indicate whether it is beef, 
lamb, or pork) reaches Western Europe from 
the major exporting ports. 

. Either: Distinguish the beef cattle breeds from 
the dairy breeds and describe their main charac- 
teristics. 

Or: Describe the problems of either cattle 
rearing in the tropics, or of sheep farming In 
Australia. 


6. Do you foresee any future changes in the 
world’s meat-producing industry? Sugeest 
possible developments and justify your ple 
dictions. $ 

7. To what extent can cattle rearing assist in the 
economic development of the tropics? 

8. Over 90 per cent of New Zealand’s exports 
consist of various kinds of animal products: 
What are the geographical conditions that have 
led to this situation? | 


grazing or extensive grain cultivation IM the 
development of the temperate grasslands: 


10. Discuss critically the Australian stock rearing 


industries with particular reference tO their 
(a) geographical location 

(b) environmental conditions 

(c) export markets. 


2. Comment on the ways in which land-use mY 


be related to distance from markets. (1972) 
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Tue term fishing embraces all aspects of man’s 
pursuit of the aquatic animals in the seas and in in- 
land waters all over the world. A very wide variety 
of methods is employed. Men were hunters and 
fishermen before they became cultivators, and 
fishing is therefore one of the oldest occupations of 
mankind. Increasing human numbers will make the 
efficient harvesting of food from the sea more and 
more important. Fish are a vital source of food, 
especially in countries like Norway, Iceland and 
Japan where the land is bleak or mountainous and 
agriculture cannot be easily developed; and fish are 
also caught and processed to produce lubricants, 
fertilizers or cosmetics. Moreover, modern fisheries 
are not confined to catching fish, but include many 
other sea harvests such as whales, seals, pearls, 
Crustaceans (i.e. lobsters, crabs, prawns, shrimps), 
molluscs (i.e. oysters, mussels, cockles, clams), 
Sponges and seaweeds. However it must not be 
assumed that fish and other marine animals are an 
inexhaustible resource. Indeed, there are vast areas 


of the oceans which have very few fish. Many 
factors affect the productivity of the seas; the 
depth of the water, the ocean currents, the tem- 
perature and salinity determine the amount of 
plankton or fish-food present. In a way fishing is 
like mining: it is a robber industry. If men catch fish 
at a rate faster than nature can replace them, there 
will eventually be very few left. With faster, highly- 
powered boats and extremely efficient and deadly 
‘weapons’ for harvesting fish, many parts of the 
world are already faced by a great decline in the 
annual fish catch. Men now have to go further into 
the oceans to bring ashore sufficient hauls to meet 
their daily needs. Overfishing and especially the 
wasteful killing of immature fish must be checked, 
not just by individual countries, but, as fish know 
no national boundaries, on an international basis. 
Fish protection and conservation measures in world 
fisheries must be promptly acted upon by all nations 
if the supply of this important source of human 
food is to be preserved. 


THE VALUE OF FISH 


x terms of food value, fish are in no way inferior 
" other forms of meat. They are tasty, tender and 
asily digestable. Different kinds of fish vary in their 
Fe aeabllity and individual taste, while different 
‘ ethods of preparation (fresh, pickled, kippered or 
Moked) and of cooking (steaming, boiling or 


frying) mean that fish suit almost every taste and are 
highly prized all round the world. Moreover, fish 
and other marine products are rich in proteins 
which help in body-building or replace worn-out 
tissues. Their fat provides energy and forms a 
valuable source of reserve food for the human 
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body. Many essential minerals are found in fish 
including iron, calcium, iodine, copper, magnesium 
and phosphorus, in relatively greater proportions 
than in many other foods. Fish-liver oils e.g. 
cod-liver oil, are a very rich source of vitamins 
A and D. In fact, about three-quarters of the total 
fish catch is used for food, whether fresh or pro- 
cessed (Table 9.1). 


TABLE 9.1 Uses to which fish catches 
are put (by % of world total fish haul) 
Fresh or frozen fish 28 
Aquatic animal meals and solubles 26 
Aquatic animal oils and fats 14 
Dried, salted or smoked fish 13 
Canned fish 13 
Crustacea molluscs, fresh or preserved 5 
Others 1 


Source: Oxford Economic Atlas of the World. 


WORLD CONSUMPTION OF FISH 


The annual world fish catch is more than 52 millon 
tons. Of this, Asia accounts for over 30 per cent; 
Europe (including the U.S.S.R.) 25 per cent; Peru 
alone, 15 per cent; North America, 8 per cent, and 
the rest of the world the remaining 20 per cent. An- 
nual fish consumption per capita is greatestin Portu- 
gal and Japan (over 100 Ib: 45 kg per year). Den- 
mark, Norway and Sweden (60-90 Ib, 27-41kg), 
Taiwan (80 Ib, 36 kg) and Asian countries, e.g. 
Malaysia (65 Ib, 29 kg) are also major consumers. 
Advanced countries where meat is easily available 
such as the U.K. (30 Ib, 13.5 kg), U.S.A. (20 Ib, 9 
kg) or Australia (20 Ib, 9 kg) tend to consume 
little fish. 

Per capita consumption varies for two reasons. 
Firstly, fish is relatively cheaper than meat and is 
thus in demand in many underdeveloped or partial- 
ly-developed countries. It is therefore consumed in 
great quantities in many Asian countries, e.g. China, 


-ground up for fertilizer. The skins of sea mam 


Besides providing human food, fish and their 
products are equally useful in many other w 
fish wastes from canneries are made into fish 
glues, oils and fertilizers. Whales provide | 
greater range of industrial products. Bef 
invention of electricity or the discovery of 
eum, whale oil was the chief lamp-fuel an 
cant. It is now used for the manufacture ¢ 
margarine, paints, ink and linoleum. Of 
products like wax and ambergris are used fo 
metics and perfumes and the bones and fi 


like seals and walruses provide excellent furelo 
materials. $ 

Other industries, besides those dealing directly 
with fish, are stimulated by fishing. These includ 
shipbuilding and repairing, the manufacture 
and other equipment, the construction of | 
or of tin cans for packing and the making of 
ice or other preservatives. $ 


and in the poorer European countries, ¢.g. P 
gal, Spain. The consumption of a number ¢ 
pean countries is boosted by the weekly fa 
Catholics, when fish rather than meat must be 
Secondly, fish is an important source of prote 
countries whose agricultural potential is low. 
tainous Japan and Norway are therefore large! 
sumers. This pattern may be perpetuated by t 
tion, Thus many European nations, e.g. D 
Germany, still have relatively high fish consum 
figures though fishing is less important in the ov 
economy than formerly, 

It is important to note that South Amer 
general (despite the dominance of the Ca 
religion) consumes little fish because of the ii 
tance of ranching, e.g. Argentina (11 Ib, 5 
capita). Australia also has a low fish consumi 
Peru’s enormous catch is not eaten but 18 m 
used to make fertilizers. 


Although fish may be caught in the sea and in 
fresh water in any part of the globe, Fig. 9-1 
shows that the world’s major commercial fishing 
grounds are located in the cool waters of the 


_ SPECIAL TOPIC 9 
Location of major fishing grounds 


northern hemisphere in comparatively high 
tudes. Commercial fishing is little develope 
the tropics or in the southern hemisphere: 
importance of the northern hemisphere in 
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9.14 Major fishing grounds of the world. 


can be explained by the fact that it is a land 
hemisphere with a large population and with a 
great length of indented coastline providing 
many harbours. Moreover fish are more plenti- 
ful in certain areas than in others because of the 
availability of plankton. 

The reasons for the concentration of fishing 
grounds in the high-latitudes may be outlined 
as follows. 

a SUPPLY OF PLANKTON. Plankton is a 
collective term for the millions of microscopic- 
ally-small organisms which are found in sea- 
Water. Phytoplankton are tiny plant organisms 
drifting about in the water at or near the surface. 
They form the food of the zooplankton (micro- 
scopic animals) which are in turn devoured by 
other sea creatures such as fish. The fish are 
turn eaten by larger fish and sea mammals, 
a as seals and whales. Marine life is thus 
based on a food-pyramid (Fig. 9*2). The most 
important conditions for the presence of plank- 
ton are: 
wd Shallow waters. Phytoplankton at the base 
Eie food pyramid depend on sunlight for their 
i istence, so they can only develop properly 
n shallow seas. The best fishing grounds are thus 
ted above continental shelves which are not 


more than 660 ft (200 m) below the water sur- 
face, where plankton of all kinds are most abun- 
dant. The world’s most extensive continental 
shelves are located in high or mid-latitudes in the 
northern hemisphere, ¢.g. the ‘banks’ off New- 
foundland; the North Sea and continental shelf 
off N.W. Europe; the Sea of Japan. These areas 


9.2 The food pyramid of marine life. 


ZOOPLANKTON 
(microscopic animals) 


PHYTOPLANKTON 
(microscopic plants) 
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have other advantages for plankton development 
besides shallow water. 
(b) Cool waters. Plankton thrive best in cold or 
cool waters. Thus they are plentiful in polar 
waters, at the meeting of cold and warm ocean 
currents as on the Newfoundland ‘banks’ and the 
Sea of Japan, or where cold water from the ocean 
floor wells up to the surface as it does off the 
west coast of South America. The continental 
shelves of the tropics are relatively less rich in 
plankton because the water is warm. 
(c) Land-derived minerals. Plankton are nour- 
ished by mineral salts and other material brought 
from the land by rivers or ice. They are therefore 
most plentiful in coastal waters where such mate- 
rials are most abundant. 
2. COOL CLIMATE. It has been found that 
marine life is best developed in oceans with a 
temperature lower than 68°F. (20° C.). Tropical 
waters are too warm and the fish species are 
generally of less commercial value. The cool 
waters of the temperate latitudes are more suited 
to marine life, and the most valuable fish, like 
cod, plaice, herring, haddock, mackerel, sole and 
salmon are found there. Furthermore, fish can- 
not be kept long in hot, moist tropical conditions 
and tend to deteriorate rapidly. In temperate 
lands the cold winters originally provided natural 
ice for preserving the fish. Refrigeration and 
canning have now made both temperate and 
tropical fishing less susceptible to the hazards of 
climate, but in many parts of the tropics, ice- 
factories and other facilities are still lacking. 
3. PHYSICAL AND ENVIRONMENTAL IN- 
FLUENCES. Both the Atlantic and Pacific 
coastlines of the middle and high latitudes in the 
northern hemisphere are very much indented and 
are backed by strong relief. There are sheltered 
inlets and estuarine coasts that make ideal sites 
for fishing ports and villages. Some of the great- 
est fishing ports of the world include Grimsby, 


Reykjavik, Bergen, Stavanger, Boston, St, John’s | 
(Newfoundland), Hakodate, Tientsin. The rug. | 
ged mountains and the short growing season i 
Norway, Hokkaido, Iceland, Alaska and other | 
areas restrict agricultural activities and people | 
take to the sea to enrich their diet. Norway's 
arable land accounts for only 3 per cent of its 
total area, and that of Newfoundland is not even 
1 per cent. Fishing and shipbuilding have thus | 
become major occupations. The temperate fora 
ests, providing both soft and hardwoods for the 
construction of fishing boats, barrels, and casks 
as well as pitch for waterproofing were also once 
decisive factors in the development of the fish- 
ing industry. | 
Those areas in the southern hemisphere which 
might otherwise develop fishing industries are 
hampered either by lack of harbours, or of lab: 
our, e.g. on the indented but sparsely inhabited 
coasts of southern Chile. Elsewhere, e.g. in At 
gentina and Australia meat and other foodstuffs 
are so plentiful that it has not been necessary to 
develop a fishing industry. 
4. MODERATE OR LARGE POPULATION. 
Fishing has always been a labour-intensive in 
dustry and modern equipment has only recently 
begun to change this situation. Not only fisher- 
menare involved but those who process the catch 
by cutting, cleaning, salting, smoking, pickling, 
drying or canning the fish. Small-scale fishing 1$ 
thus important in well-populated areas such as 
China and Japan. On board large, modem 
craft fish can be preserved in salt and ice, $0 that 
such vessels can operate off relatively sparsely 
peopled coasts in the Arctic Ocean or the North- 
East Pacific. More important than labouris mar- 
ket. The large population of Europe, North 
America, China, Japan and the U.S.S.R. oreate 
a continuous demand for fish and efficient com 
munications enable the fish to be quickly distri- 
buted to markets in fresh or processed state. ; 


FISH SPECIES i 


Generally speaking there are two main types of 
fish: salt-water fish which spend their entire lives in 
the oceans and seas, and fresh-water fish which are 
found in inland streams, rivers and lakes. There are 
some anadromous fish, chiefly the salmon, which 
are spawned in the inland rivers, but spend most 
of their lives in the seas and only return to the rivers 
to spawn and die. The largest group is that of salt- 


water fish and these may be further sub-divided 
according to their habits. Some such as the ed 
or sardine live in large shoals, others live individ ‘dl 
ly. This affects the methods which are used ei of 
them but by far the most important determina a 
fishing method is whether the fish are pelagic, be 
living at or near the surface like herring, oF Œ ice. 
sal, i.e. bottom-living like cod, haddock oF pe 
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1. SALT-WATER FISH. There are thousands 
of species of fish in the seas and oceans, but the 
most numerous is the herring. By weight herring 
alone make up half of all the fish landed annually 
in Norway, Sweden and Iceland, and they are also 
important in other European countries. Herring 
are also the chief fish caught in Japan and China. 

The herring is a small fish, between 8 and 15 in 
(20 and 38 cm) long. It is cheap, palatable and 
nourishing but does not keep well. It is usually 
consumed fresh and needs to be marketed very 
premptly. The amount of herring caught is much 
in excess of local consumption and a large propor- 
tion of the catch is normally preserved by being 
either kippered, pickled, smoked, canned or frozen. 

Herring are pelagic fish and are found in large 
shoals which may be 9 miles (14 km) in length and 
4(6 km) in width and comprise as many as 700,000 
herrings. They swim between 50 and 100 ft (15 and 
30 m) below the surface and are caught by drifters, 
usually at night, because they swim deeper during 
the day. 

The mackerel is another pelagic fish about 16 in 
(40 cm) in length. It is tasty but perishable and is 
best consumed fresh. It is often found to the south 
of the main herring areas, e.g. in the Mediterranean 
Sea, off southern Scandinavia, off Cornwall (Bri- 
tain), in the waters off Carolina (U.S.A.) and in the 
Yellow Sea. The busiest mackerel season in Western 
Europe is from May to September, when the fish are 
found in large shoals near the surface of the water. 
Atnight they are identified by the distinct glow they 
throw on the surface water. They are caught by 
seine nets or purse seines. 

Other pelagic fish caught in abundance in most 
temperate waters are sardines (a name derived from 
the Italian island of Sardinia), pilehards (slightly 
larger than the sardine) brisling and anchovies. 
These species are similar to the herring but are 
Usually much smaller. Large quantities of sardines 
and pilchards are caught in the Mediterranean Sea, 
= Bay of Biscay and along the coast of the New 
ee states, especially Maine, and are usually 
tn Brisling are caught off southern Norway. 
he eee and similar small fish are washed, be- 
a ed and gutted and then lightly brined. Tomato 
È ce or oil is added, and the cans are sealed and 
ooked. After cooling, the cans are labelled and 
era for export. Anchovies are also caught off 
“ii but most come from Peru where 90 per 

of the enormous catch is made up of these fish. 
"ea are very small. Some are preserved in 
negar and spices or made into sauce, but the vast 


ae are converted into fish meal, fertilizers, oil 
e. 


Menhaden, a pelagic fish which occurs in enor- 
mous shoals, was once almost ignored because its 
oily nature made it unsuitable for human consump- 
tion. It is now extensively fished off America from 
Newfoundland to the Caribbean Sea. The U.S.A. is 
the leading menhaden catcher and this fish accounts 
for about one-third of the U.S.A.’s total catch. 
Almost all the menhaden is made into fish-meal for 
animal feeding, or into fertilizers because of its high 
nitrate and phosphorous content. A small amount 
is now processed by special machinery which re- 
moves the oil, and is then canned. 

The most important of the demersal fish is the 
cod and in terms of value it is more important than 
herring. It is a large fish measuring up to 5 ft (1.5 m) 
in length and lives near the bottom of shallow seas. 
It is found in the North Sea, off Norway and Iceland 
and on the Grand Banks off Newfoundland, and 
lives by preying on herring or their eggs. It is caught 
by trawl nets. The cod is very palatable and nourish- 
ing. It is mostly sold fresh or smoked and the oil 
is extracted to make cod liver oil. 

The other demersal fish or white fish include the 
haddock (3 ft:1 m) which is particularly important 
in the North Atlantic; the halibut (7 ft:2 m) caught 
chiefly off British Columbia and north-western 
U.S.A.; and hake (4 ft:1.2 m). Flatfish like plaice 
(as long as 3 ft:1 m), sole (about 18 in:46 cm) and 
flounder are also important and fetch high prices. 
These species as well as skate (7 ft:2 m), dab, brill, 
catfish, dogfish and many others are caught by 
trawlers. 

The tuna or tunny is a large member of the 
mackerel family, measuring up to 10 or 13 ft (3 or 
4 m) and weighing as much as half a ton. It is found 
in the deep seas and oceans and lives by preying 
on smaller fish. It has been caught for centuries, 
especially by the Japanese, and it was also fished in 
the Mediterranean Sea in the days of the Roman 
Empire. It really only attained commercial impor- 
tance, however, at the beginning of the twentieth 
century when the art of canning became known. 
Nowadays almost all tuna is canned. It is caught 
off Japan and in the Indian Ocean and also in the 
eastern Pacific where California is the leading 
tuna-fishing state. Apart from the flesh, which is 
canned, the liver is also highly prized because of its 
nutritional value. 

2. FRESH-WATER FISH. In terms of commer- 
cial value, fresh-water fish are less important than 
those of the seas. They rarely swim in large shoals 
and the fishing areas are rather restricted. In North 
America and Europe fresh-water fishing for trout, 
perch, pike or salmon in rivers and lakes is a part- 
time or hobby occupation. The Great Lakes, once 
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teeming with many kinds of fish, especially the Lake 
Whitefish, are no longer important because of pollu- 
tion. Inland fishing is mostimportant in the U.S.S.R. 
and in East Asia. The sturgeon, highly valued for 
both its flesh and its roe (eggs) is fished chiefly in 
the Caspian Sea. Other river and lake fisheries in 
the U.S.S.R. are also important. In China and 
Japan inland fishing in rivers, lakes and padi-fields 
is extremely important and fish farming is also 
practised. The chief species is the carp. In India, 
Pakistan and Bangla Desh inland fishing is also 
extremely important, accounting for between one- 
third and one half of the total catch of these 
countries. 
3. ANADROMOUS FISH. The salmon is the 
most important fish in this category and is ex- 
tensively fished in North America, particularly from 
Alaska to Oregon on the Pacific coast. There are 
five major species of salmon: the chinook, hump- 
back, sockeye, silver and chum. The young salmon 
live in the sea but after 2 to 5 years they return to 
the stream where they were born to lay their own 
eggs or die. They travel in large numbers over long 
distances, and, by some peculiar instinct, find their 
original breeding ground. Their migration routes 
and spawning grounds are readily spotted, and they 
are easily caught by traps or nets. Salmon is a very 
valuable fish and fetches high prices whether fresh, 
smoked or canned. In the early days, fishermen used 
to place large fishwheels across the streams and 
intercept the salmon-run so that the fish were flung 
up into boats anchored downstream. Today, how- 
ever, the use of fishwheels is illegal, because they 
make a clean catch of the entire salmon run,and no 


fish remain to spawn and return in the following 
seasons. Other obstructions, such as dams which 
prevent the salmon from reaching their spawning 
grounds in the headwaters, also threaten the te. 
production of salmon. The latest threat to salmon 
fisheries is the catching of young salmon in the 
North Atlantic before they have had time to mature 
or to spawn. This seriously threatens salmon stocks 
and nullifies conservation measures practised inthe 
salmon streams. Such fishing is done by Denmark 
and Germany which have few salmon rivers of 
their own. 

Salmon-fishing in American and Canadian waters 
has been important for more than a century, but to- 
day the greatest haul is in Alaska, which alone 
accounts for more than three-quarters of the annual 
American salmon output. In Canada salmon is the 
leading fish species by value. The bulk is canned 
and there are no less than 30 canneries along the 
Pacific coast in ports such as Seattle, Vancouver, 
Port Edward and Astoria that deal with salmon 
alone. 

The world’s salmon catches are declining faster 
than those of any other species. Overfishing, pollu- 
tion of streams, logging (which jams rivers) and the 
erection of dams for H.E.P. generation have all 
contributed to the depletion of salmon numbers. 
The Columbia River, which once yielded U.S. $10 
million worth of salmon in a year, has had very 
few salmon since the 1930s. Effective and intet- 
nationally-accepted conservation measures must be 
devised and efficiently operated if salmon are not to 
be completely eliminated. 


FISHING METHODS 


Fish are caught in many different ways; they can be 
caught by hand, with a spear or with a bow and 
arrows, but more advanced societies fish with traps, 
lines or nets. Commerical fishing is based on tradi- 
tional techniques—the real difference comes in the 
amount of mechanical equipment, the size of the 
boats and nets used and the size of the resultant 
catch. Commercial catches must be large to recoup 
costs. Four major methods are employed by modern 
fishing vessels. 

1. DRIFTING. Drift nets hang vertically in the 
sea, like a tennis-net. They are fitted with floats on 
the upper edge and weights below (Fig. 9.3), and 
are usually placed just a few feet below the water 
surface where the fish will swim into the net. The 
fish are entangled by their gills and are unable to 
move either backwards or forwards because their 
heads are caught and their bodies are too big to get 


through. Drift nets are used to catch pelagic fish 
such as herring, sardines, pilchards, aet 
sprats and mackerel. For herring fishing, each dri 
net measures 60 by 15 yds (55x 14 m) and as many 
as 90 nets from a number of vessels may be us? 
together to form a continuous curtain, stretch 
for 2 miles (3 km). Drift nets are used by powe 
boats called drifters. d net 
2. TRAWLING. The trawl net, a bag-shapel d. 
whose mouth is kept open by otter boards of He 
beams (Fig. 9.4) is by far the most efficient re ice 
of catching demersal fish like cod, haddock, pla! 
or sole. Its mouth has floats at the top and voa 
at the bottom, and the net is made stronger at a 
‘cod end’ in which the fish are caught. The a 
dragged along the sea-bottom by a steam-powr 
trawler (much stronger than a drifter) for abo f 
hours, at a speed of about 5 m.p.h. (8 kmP™ 
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9.4 Trawling. 


Bien the skipper is satisfied that a sufficient 
eee of fish has been trapped inside the net, the 
ae stops and the net is hauled in. The normal 
ae = trawl-net is about 150 ft (46 metres). Its 
eat owever, restricted to relatively smooth sea- 
i or irregular and sharp pinnacles on the bottom 
ike - the net. Rough seas and stormy weather 
i nterrupt fishing operations and endanger the 
a of the fishermen. 
dee requires more labour than drifting and a 
TA oe may have a crew of 20-30 persons, 
ties A ee working all the time. A trawler with a 
N 0 that leaves Grimsby (U.K.) for Arctic 
ce ki :500 miles (2,400 km) away, usually spends 
this, T reg weeks on the open sea working 16-hour 
ahd ii e fishermen have to endure the bitter cold 
ees ce the hazards of the stormy sea. When they 
only oo at the end of the third week it may be 
hours before they are called to sea again. 


There is very little home life for them and to be a 
deckhand aboard a trawler is a tough job. Trawling 
may be a seasonal occupation, as in the Lofoten 
Islands of Norway, or may go on all round the year, 
as in Icelandic waters. Large trawlers may be com- 
plete with refrigerating plants and canning facilities. 
Some, such as the Japanese vessels fishing in the 
Atlantic, may be away from home for months, pro- 
cessing the fish on the spot. 

Trawlers may send their catch ashore by craft that 
ply at high speeds between ports and the trawling 
boats. 

3. SEINING. Seine nets such as the haul seine 
and purse seine have intermediate features between 
drift and trawl nets. The haul sein is like a drift net, 
kept floating vertically in the sea like a wall by 
corks on top and weights below. After surrounding 
a shoal of fish, the net is dragged to the shore at 
both ends. The fish trapped in the net are then 
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'9.5 Seining. Sein-nets, though similar to trawl nets, are 
smaller and may be used by fishermen in small boats 
or by land-based fishermen. 

gathered immediately. The ring net, operated from 

small vessels, works in the same way. 


The purse seine is more like a trawl net, with a 


narrow conical end and ‘wings’ of netting rather 
than otter boards (Fig. 9.5). It is smaller and 


cheaper than a trawl and takes a smaller catch but 


is more convenient for use by smaller boats. Al- 
though most seine nets are used close to the surface 
they can, with some modifications, as in the Danish 
Seine, be used very effectively for catching demersal 
fish too. The fish are directed into the net by the 
‘wings’ which are fastened to long ropes. The ropes 
are then drawn to a stationary ship, forcing the fish 
into the centre of the net. By closing the bottom 
with a draw string, the fish are prevented from 
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escaping beneath the net and the seine is fin 
hauled on board. 

4. LINING. Line fishing was much more impor- 
tant before the invention of the nets mentioned 
above, especially the trawl. It is still commercially 
employed in certain types of demersal fishing, parti- 
cularly where the sea-floor is rugged and likely to 
damage trawl nets. It is also used for catching large 
fish like the tuna. Commercial lines are of two 
types: hand-lines (or haul-lines) and long-lines (or 
trawl-lines). Each hand-line has a single baited hook, 
cast from the deck and drawn up by individual 
fishermen when the float shows that the fish is 
hooked. Its commercial importance is limited 
because it is obviously slow and uneconomical for 
deep-sea fishing. However, it is most popular for 
sport-fishing. 

Long-lines may have as many as 500 to 5,00 
hooks attached, a few feet apart, to a single main- 
line which is buoyed at each end. The line, some- 
times several miles long, is towed along by dories 
(small flat-bottomed rowing boats), or by large 
steam vessels. The hooks are drawn up bya teamof 
deckhands who unhook the fish caught and rebait 
the hooks before casting the line into the sea again. 
In this way, deep-sea fish like cod, e.g. on the 
Grand Banks, halibut and hake may be fished. Fot 
hooking large fish exceeding 40 Ib (18 kg) several 
lines are run to a single hook and a man is assigned 
to each line to haul in the fish. The baits used for 
deep-sea line fishing include worms; squids and 
cuttlefish; mussels, whelks, limpets and other shell- 
fish; eels, herrings, razor fish, and ray’s liver. 
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TYPES OF FISHING 


In order to catch the different types of fish, fisher- 
men must employ suitable nets or lines and must 
study the habits of the fish concerned. On this basis 
the fishing industry can be divided into four main 
types. 
1. PELAGIC FISHING. Pelagic fish are general- 
ly smallin size and swim near the surface. Moreover 
they are found in large shoals. They may be caught 
close to the shore or far out at sea. The commonest 
methods used to catch pelagic fish are drifting and 
seining; drifters are larger and operate far from 
land, while seining is carried on by smaller craft 
working closer to the shore. In some areas, where 
the water is shallow, traps may even be used to catch 
pelagic fish. 

One of the most important habits of pelagic fish 
is their migration, and thus pelagic fishing is usually 


a seasonal activity. For example, herring move from 
north to south in the waters off the eastern coast 0 
Britain, from summer till the end of autumn. They 
are caught off the Orkneys and Shetlands 1n co 
off the Scottish coast by August, around the ee 
and Yarmouth in September, and in the Engi 
Channel by the end of the year. Similarly the P! 

chard is a summer visitor to south-west Engl 
and the mackerel also comes to British watels i 
summer. The regular migratory habits of the pelagi 
fish impart an annual rhythm to the fisherme 
activities. They are able to make preparations | 
the catch, and fishing ports can get ready to b "eit 
the peak hauls. Even farmers can adjust their 1% $ 
work to the fishing season and many of them 

to part-time fishing, e.g. in Norway- 

2. DEMERSAL FISHING. Demersal fish (of 
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known as white fish) live at the bottom of shallow 
seas. They prefer the cooler waters and are found 
most frequently at depths of about 130 ft (40 m) 
where sunlight is just able to penetrate. They feed on 
smaller fish or sea animals and unlike the pelagic 
fish are not found in large shoals, nor do they have 
regular migratory habits. Cod is by far the most 
common and the most valuable of demersal fishes. 
Trawling, where the sea-bed is smooth, or long- 
lining, where the bed is rocky or there are many 
wrecks, are the chief methods of catching demersal 
fish. Fishing trips are usually longer, lasting several 
weeks or months. Larger, more powerful boats, 
often equipped for processing and storing the fish, 
and a large crew are essential in demersal fishing. 
3. INSHORE FISHING. Fishing close to the 
shores, in shallow, sheltered, coastal waters and the 
lower stretches of rivers is important in both tropic- 
al and temperate regions. People of almost every 
coastal village in the world practise some form of 
fishing, usually within 3 miles (5 km) of the coast- 
line. The greatest number of part-time fishermen is 
found in inshore fishing and they supply fish for 
the daily food of the family or for the village market. 
Their methods are often less efficient than those 
used at sea though in some places, especially in 
Europe and North America, inshore fishing is both 
efficient and highly commercialized. Casting nets, 
hooks and lines, trap nets, pound nets, gill nets and 
awide range of wooden, bamboo, rattan or wicker- 
Work traps are used. Some tropical fishermen also 
use sunken set nets, placing a conical net, held firmly 
by poles driven into the ground, at river estuaries. 
Large traps or kelongs made of stakes driven into 
the sea-floor may also be used along the coast, 
especially in South-East Asia, and fish are caught 
when the tide goes out. 
few pelagic and demersal fish are caught in in- 
ore fishing but more important are the anadro- 
AA fish of which salmon is the leading species. 
à A EN are caught on their way back from the sea 
th er spawning grounds in the rivers. They 
m F large shoals in the same way as they first 
ata ed the streams after hatching in the head- 
* ne Salmon are caught by haul seines and purse 
ail y ia coastal waters, while set-gill nets and drift- 
Sater S are placed across rivers and in estuarine 
ea “ Local people also use a wide range of traps 
Tawi and-lines to catch salmon in the rivers. 
Gilet also catch salmon at sea or in coastal 
itn ut this is very destructive because many 
ee fish are killed. 
fi Multitude of shellfish are harvested by inshore 
shermen. These incl de th i t of 
crustac u e the various types 
eans such as shrimps, prawns, lobsters and 


crabs, and molluscs like oysters, clams, cockles, 
mussels, limpets, whelks, winkles and scallops. 
Crustaceans are caught in a variety of traps. 
Molluscs are collected from ‘beds’ where they cling 
to the rocks, or, when they are farmed, are kept in 
submerged wire boxes. Shellfish are very popular 
and have a world-wide market. They are thus com- 
mercially very important and constitute as múch as 
10 per cent of the world’s annual fish haul. 

4. FRESH-WATER FISHING. Fresh-water fish 
are caught in streams, rivers, lakes, ponds and padi- 
fields. They are caught to supplement the diet of 
local people and are seldom exported. Salmon is 
the only exception. While most salmon are caught 
near the coast some may reach the higher reaches 
of rivers and be caught by rod and line or other 
methods. The Great Lakes of North America once 
contained large quantities of trout and Lake White- 
fish together with the pink and red salmon, but 
pollution has much reduced their numbers. Other 
commercially-fished species in the lakes and rivers 
of North America include lake herring, yellow perch 
and blue pike. Fisherman use simple devices such 
as seines, gill nets, dip nets, fishing traps and lines. 
Most of the fish caught are consumed fresh, and the 
surplus is chilled, dried or turned into fish-meals 
and fertilizers. 

Another inland fish which is much valued is the 
sturgeon. Both its flesh and roe are used. The latter 
is made into the Russian delicacy, caviar. The meat 
is frozen or canned. Sturgeon are found in the Black 
Sea and Caspian Sea, and in the larger rivers'such 
as the Volga, Danube and Dnieper. In North 
America they are found in the St. Lawrence, the 
Mississippi and elsewhere. In Europe, the brown 
trout, closely related to the salmon, is much sought 
after by anglers. It is an excellent swimmer, like the 
salmon, leaping over waterfalls and rapids. It 
spends its entire life in the fresh-water lakes or 
streams. The carp, which is indigenous to Asia, is 
bred in fish-ponds or caught in rivers, lakes and 
padi-fields on a commercial basis. Its flesh has a 
pleasant flavour and fetches good prices. The carp 
and other related species such as roach, chub, 
bream, and tench have been bred in Europe and 
North America and been found popular but 
inland fish culture, especially for carp, is best devel- 
oped in Japan and China. Eels are fished or 
bred in many countries, especially Denmark, the 
Netherlands and the U.S.A. Inland fresh-water fish- 
ing is only commercially significant when there 
are major rivers or large inland lakes, e.g. Tonle 
Sap in Cambodia, Caspian Sea, Lake Titicaca and 
Lake Victoria. Man-made lakes such as Lake 
Volta in Ghana are also commerially fished. 
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OTHER MARINE HARVESTS (SEA HUNTING) 


1. WHALING. The largest marine mammals are 
the whales. Commercially exploited whales are of 
two types, the toothed whales and the whalebone 
whales. The toothed whales which feed on fish, 
include the Sperm Whales and Killer Whales, both 
now very scarce, and the whalebone whales, which 
feed on krill (small shrimp-like animals) and plank- 
ton include the scarce Blue Whales (the largest 
animals on earth) and a number of smaller species 
such as the Humpback, Right, Fin and Sei Whales. 
Whales are found chiefly in Arctic and Antarctic 
waters. In the nineteenth century, before petroleum 
had been widely exploited, whales provided the bulk 
of the world’s supply of lamp oil. Whale oil was 
extracted from their blubber or fat. Whales were 
ruthlessly tracked down by vessels from Norway, 
Britain and America. Today the largest whaling 
fleets come from Japan and the U.S.S.R. Countries 
like Britain, South Africa, the Netherlands and 
finally Norway (1967) have now given up whaling. 
The whales of the Arctic seas were so excessively 
overfished that the whaling industry shifted to the 
Antarctic, but here too whales are diminishing in 
numbers. The leading whaling area today is the 
north Pacific, and competition is so keen that 
this area, where there is little knowledge of whale 
numbers, is probably also being overexploited. 

Modern whaling is far more efficient and far less 
dangerous than it was in the nineteenth century. 
The whales are first located by spotter aircraft or by 
echo-sounding equipment and fast catcher-boats 
with explosive harpoons go out to kill the whales, 
The carcases are towed to the floating factory-ship, 
anchored at sea, where the whales are processed. 
Whale oil is still the leading product but today 
many other by-products are made from whales and 
nothing is wasted. The liver is a source of vitamins, 
the bones and flesh are ground up to make fertilizers 
and the valuable ambergris found in some whales is 
used for manufacturing perfumes. A small propor- 
tion of the whale-meat is consumed by people or 
fed to animals. The whale-oil is used for making 
soap, margarine, illuminants and lubricants. 

In order to save whales from complete extinction, 
particularly the enormous Blue Whales, an Inter- 
national Whaling Commission was set up in 1946, 
The whaling nations agreed to spare female whales 
and their calves, so as to ensure future supplies. 
Restrictions are also imposed on the size and num- 
ber of whales that can be taken. In 1948-9 the 
quota for the Antarctic was 16,000 but the 1967-8 
quota was only 3,200 blue whale units. The quota 
can be made up of various kinds of whales as Blue 
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9.A Blubber being cut from a whale on a Japanese factory 
ship. Most whales are now processed at sea. Interna 
tional Society for Educational Information Tokyo, Int. 


Whales are now very rare indeed. For instance two 
Fin Whales or six Sei Whales are considered equal 
to one Blue Whale. These smaller whales are z 
however, being seriously depleted and in 1967 t è 
numbers to be caught in the North Pacific me 
were set by the Commission at 1,600 Fin Whales 
and about 6,000 Sei Whales. While many countries 
find it uneconomic to continue the whaling ws 
interest in whaling in Japan, the U.S.S.R. and a 
U.S.A. is still great and whales are still being ger 
fished. It is clear that more stringent conservatio 
methods should be enforced. an lives 
2. SEALING. The seal is an amphibian that 1 it 
both on land and in the sea. It is hunted for we 
or fur as well as for its oil. It inhabits the Arctic F 
Antarctic shores in large numbers, preying 0” oy 
in the water. It was so recklessly hunted in the ye 
nineteenth century by sealers from many coum Sea 
that fur-seals are now rare, except in the Bering i 
especially around Pribilof Island, off the we 
Alaska, where sealing is under government con” i 
But the seal herds often swim into the oP? 
oceans where they can easily be killed. The Sê 
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Treaty of 1911 prohibited pelagic sealing (i.e. the 
killing of seals at sea) and allowed only male seals 
to be shot. An average of about 60,000 pelts is taken 
annually off Alaska, which represents three-quar- 
ters of the world seal-fur total. The remainder is 
shared between Canada and Japan. As a result of 
sealing regulations, seal numbers have increased 
from 210,000 seals at the time of the treaty to 
2,500,000 in early 1940s and more than 4 million 
today. This is an example of how a well-executed 
conservation scheme can work to preserve and 
multiply animal species. The walrus, another sea 
mammal, is also still of some commercial impor- 
tance for its skin, ivory and fat or oil. 

3. PEARLING. Pearl fishery is a form of tropical 
inshore fishing whose output varies tremendously 
from time to time. Genuine pearls are derived main- 
ly from oysters though some species of mussels in 
both tropical and temperate seas may also contain 
pearls. If the inner surfaces of oyster shells are 
irritated by, for example, a small grain of sand, a 
kind of secretion coats the grain and eventually 
forms a pearl. Pearls are highly priced and are used 
in the jewellery industry all over the world. The 
world’s largest pearl is the ‘Beresford Hope pearl’, 
weighing over 4 ounces (112 grammes). Some of the 
finest pearls come from the Persian Gulf, the tropic- 
al shores of Ceylon, Japan, Western Australia, 
Queensland and northern Venezuela. Less impor- 
tant areas are Mexico, the Gulf of California and 
wherever there are coral reefs. Oysters are gathered 
from sea beds between 50 and 150 ft (15 and 45 m) 
deep by expert divers or by oyster dredges. 

Since genuine pearls are rare, a Japanese named 
Kokichi Mikimoto invented artificial or cultured 
Pearls in 1913. Young oysters are first collected and 
Into them are inserted grains of mother-of-pearl (the 
inner lining of oyster shells). They are then placed 
in racks or wire cages and lowered into shallow 
Coastal waters. After a period of 2 to 5 years these 
oysters will be re-collected and the ‘artificial pearls’ 


which have formed will be extracted. The centre of 
the Japanese pearl-culture industry is at Toba, in 
Ise Bay, south-eastern Honshu. 

4. OTHER MARINE PRODUCTS. In warm 
tropical waters and amidst coral reefs are found 
sponges of many shapes and sizes. They are the 
fibrous skeletons of marine animals that live at the 
bottom of shallow seas between 40 and 180 ft (12 
and 55 m). The best sponges are gathered by divers 
who dislodge them from the reefs. In shallow seas 
about 10 ft (3 m) deep, a more economical method 
is by hooking, but hooks may tear the sponges. The 
jelly-like body is removed from the gathered sponges 
which are then thoroughly dried. Large well-shaped 
sponges are soft and highly absorbent and are used 
mostly as bathing sponges but also for making 
cushions and in paint works. The bulk of the 
world’s natural sponges come from Key West, off 
Florida, and from the West Indian islands. Sponges 
are also gathered from the coastal waters of the 
Mediterranean and the Adriatic Seas, the Red Sea 
and the South Pacific islands. Sponges are farmed 
in some places around the Gulf of Mexico. Seed 
sponges are tied to weights and lowered to the 
shallow sea-beds. When they become large enough 
they are hooked up for sale. Sponges are not so 
important as they once were because of the develop- 
ment of foamed plastics and rubber which can be 
cheaply and economically produced. 

Seaweeds of many species are gathered in the seas 
either for consumption as a relish in soup or for 
feeding animals. But their greatest use is in industry 
for making gelatine, glue, paints, iodine and cos- 
metics. Seaweed makes a valuable fertilizer when 
spread on the fields as it is in Japan and in Brittany, 
France. Few countries have taken to commercial 
cultivation of seaweeds except Japan, where farmers 
grow them in wooden racks, periodically submerged 
in water. There is a great future in this branch of 


marine activity. 
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s lay enormous numbers of eggs but many of 
ese, as well as many young fish, never survive to 
f nity It is estimated that a herring lays an 
verage of 100,000 eggs, a cod between 5 and 10 
ey and the female oyster something like 60 
ah lon eggs within a spawning season. But small 
eat many of the eggs as well as plankton. 

i Tger fish eat the smaller fish which in turn are 
Ught by the largest marine animals or by men. 


Without the interference of Man the small fraction 
of young fish which survives is sufficient to maintain 
the world fish population, but fishing by Man has 
upset the natural balance. ‘ 
It was once thought that sea fisheries were in- 
exhaustible and even until the mid-nineteenth cen- 
tury, most people still believed that men would not 
seriously affect the number of fish. Statistics reveal 
however that with greater efficiency in fishing, there 
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has been a serious depletion of the world’s fish 
and sea mammals. Some common species have now 
become rare, and in the case of whales, some have 
been practically wiped out. No comprehensive 
statistics are available on the resources of the sea as 
a whole but records kept by individual fishing na- 
tions show that vigorous exploitation of the sea in 
any region leads to a decline in catches. Fishermen 
now have to sail further and more boats have to be 
employed to maintain the supply of fish. 

There are many reasons for the decline of the 
world’s fish hauls: overfishing; indiscriminate fishing 
of immature fish; pollution of the water by chemical 
plants and factories; and ignorance of fish culture. 
If men wish to prevent further loss of this vital 
source of human food, especially when human num- 
bers are increasing so fast, fish conservation must 
be practised on a global basis. The following are 
some of the measures that have either been taken 
or should be taken in the future. 

1. RESTOCKING OF OVERFISHED WATERS. 
Most coastal areas and inland waters have been 
overfished and restocking is necessary if the fish are 
not to disappear entirely. This can be done by trans- 
ferring small fish from areas well-populated with 
fish or by introducing new species. Such young fish 
should be shielded from predators and allowed to 
get well-established before fishing recommences. 
2. FORBID INDISCRIMINATE FISHING. The 
Killing of immature fish should be forbidden. In 
some countries, the size of all fish brought into a 
port has to be checked and offenders can be 
officially cautioned and fined. Undersized fish are 
useless for human consumption and they are 
usually used for making fertilizer. Since fertilizer 
can now be made in many other ways the wasteful 
slaughter of young fish is unnecessary. 

3. ARTIFICIAL FERTILIZATION OF EGGS. 
Scientists have successfully experimented with the 
artificial fertilization of eggs in special hatcheries 
and then transferred them to the breeding ground. 
It is even possible to improve the native stock by 
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crossing fish species and then releasing the hybrids 
into the streams or the sea. Great numbers of sal- 
mon are hatched annually in the state hatcheries of 
the U.S.A. to supplement natural spawning. Fish 
culture in ponds, already practised in many places, 
is an economic way of ensuring fish supplies, 
Pisciculture can also benefit from scientific methods 
and new species. 

4. PROTECTION FROM POLLUTION. As 
recently as 1968, the Rhine was floating with 
millions of dead fish which could not survive in its 
polluted waters. Regular inspections of inland 
waters and legislation against those industries 
responsible for pollution will help tremendously in 
preserving the fish population both in rivers and 
coastal waters. 

5. INTERNATIONAL AGREEMENT ON 
FISHERIES. As fish know no boundaries it is 
essential to devise some form of international con- 
trol over fishing to conserve the ocean resources and 
to minimize friction over fishing territories. Agree- 
ments already exist for sealing and whaling, though 
it is doubtful whether the U.S.S.R. conforms to the 
agreements. Similar legislation should be attempted 
for the major fish species. This would, however, be 
extremely difficult to establish and to supervise. 
In the last resort such legislation would depend on 
international cooperation for which there is no 
precedent. 

6. RESEARCHES IN. WORLD FISHERIES. A 
better understanding of theinnumerable fish species, 
their habits, habitat, food requirements, life ex- 
pectancy, and migratory movements will, in the 
long term, be most helpful in getting the most from 
the world fisheries without depletion of fish num- 
bers. To this end, scientists are doing research in 
such fields as oceanography, ocean salinity, water 
temperature, fertility of the micro-organisms i 
plankton, statistics of the number and types of fis 
caught, fishing methods, greater use of fish, sea 
mammals and other marine products. 


DISCUSSION POINT 9 
Who owns the oceans? 


Fish and other forms of animal life are only 


some of the resources of the oceans. Others in- 
clude the mineral resources on or beneath the 
sea-floor, e.g. the manganese nodules which are 
known to be spread over some parts of the Paci- 


fic Ocean bed; or the vast resources of petrol- 
eum and natural gas which lie beneath the sear 
floors. The oceans, too, form a vast, free trans- 
portation system on which ships of all countries 
can sail in order to carry on world trade. 


WHO OWNS THE OCEANS? 


Territorial waters 


The countries bordering the seas and oceans 
have long attempted to assert some form of 
authority over sections of the oceans, either by 
force or by international agreements. In earlier 
centuries maritime countries claimed a right to 
control parts of the oceans and attempted to en- 
force this contro]. For instance, Spain, by a pro- 
clamation of the Pope, was allocated certain sec- 
tions of the Atlantic Ocean during the sixteenth 
century. This privilege was jealously guarded as 
it enabled Spain to maintain a virtual monopoly 
of the Latin American trade, and the ships of 
other nations were attacked if they ventured into 
these waters. Such a situation could not con- 
tinue and soon Dutch lawyers were upholding 
the freedom of the seas. 

Complete freedom, however, would have al- 
lowed enemy vessels to approach the coast and 
thus in 1702 Cornelius van Bynkershoek pro- 
posed that the high seas should be free to all 
nations but that an area of coastal water as far 
out as the extreme range of cannon shot should 
fall under the authority of the coastal nation. 
Though the exact distance of cannon shot could 
not be determined, and in any case was likely to 
change, a distance of 3 miles (5 km) was general- 
ly accepted. The defensive justification of terri- 
torial waters can no longer be held valid since 
modern artillery has a much longer range than 
3 miles (5 km), and indeed intercontinental bal- 
listic missiles make nonsense of such a precau- 
tion, but it does give coastal countries a measure 
of protection. There are several other good rea- 
sons why territorial waters should fall under the 
sovereignty of the coastal nations. The most im- 
portant of these are protection against smuggling 
and the protection of fisheries. 

Smuggling has been going on ever since laws 
Were formulated to regulate international trade 
and thus the ability to control illegal trading acti- 
vities, at least within territorial waters, is an im- 
Portant advantage. At some periods smuggling 
has assumed greater importance than usual and 
at such times certain maritime countries have 
Sought to extend their influence to beyond 3 
miles (5 km) from shore. In the eighteenth cen- 
tury Britain extended its right to search suspici- 
Ous vessels for many miles off its coasts. Later 
When the U.S.A. passed the Prohibition legisla- 
tion in 1919 and the smuggling in of liquor be- 
came a very profitable occupation, the U.S.A. 
extended the area in which it claimed a right of 
Search. Thus many countries, while recognizing 


the 3-mile (5 km) limit on overall sovereignty, 
claim special rights over a wider area and these 
rights are usually recognized by other states. 

Fishing by alien vessels is often restricted over 
a variable distance from land. In the past the 3- 
mile (5 km) limit gave some protection to native 
fishermen for fishing trips were short and over- 
fishing had not become a problem, but the im- 
provement of fishing craft and equipment and 
the ever-increasing catches of the twentieth cen- 
tury meant that some fishing grounds were rap- 
idly being depleted. Many British and German 
vessels, for instance, were fishing in the rich 
grounds off Norway and Iceland. In order to 
conserve fish in these areas and to protect the 
native fishing industry, which plays so large a 
part in the economy of the country, Iceland ex- 
tended fisheries control to 12 miles (19 km) and 
later Norway, too, extended the area over which 
it claimed control. These measures were hotly 
disputed, especially by British fishermen, but be- 
cause of the need for fish conservation (Iceland 
not only excluded foreign vessels but imposed 
restrictions on its own vessels) both were later 
internationally recognized. Many other countries 
have claimed exclusive fishing rights beyond the 
3-mile (5 km) limit, either to protect the fish, or, 
more often, to protect the local fishing interests 
as in the case of Peru. The U.S.A., for instance, 
claims 12 miles (19 km)and many Latin American 
countries, including Peru, Ecuador, Chile and 
Brazil have claimed as much as 200 miles (320 
km). Both Indonesia and the Philippines claim 
special rights over waters between their numer- 
ous islands which would otherwise be counted 
as part of the high seas and Canada has recently 
claimed a limited jurisdiction over the Arctic seas 
between its northern islands in an attempt to 
prevent the area being polluted by oil tankers 
which serve the Alaskan oilfields. Such pollution 
would harm fish and wild life. 


The continental shelf 


The development of equipment which can drill 
for oil offshore has added new difficulties to the 
delimitation of territorial waters. In the past little 
mineral exploitation could take place under the 
sea because of technical problems and extraction 
was limited to tin or coal mines whose galleries 
extended under the sea-floor. Nowadays, how- 
ever, oil is much more important. Already 17 
per cent of the world’s oil comes from offshore 
fields-and exploration is going on in the conti- 
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nental shelves all round the world. The inter- 
nationally accepted law is that coastal countries 
may claim the wealth of the continental shelf up 
to a depth of approximately 650 ft (200 metres). 
This is the average depth at which the shelf gives 
way to the steeper continental slope and the 
ocean deeps, but it is only an arbitrary depth 
which does not always fit geological conditions. 
Lack of exact knowledge and the vagueness of 
the term continental shelf have encouraged some 
countries to claim rights as much as 200 miles 
(320 km) offshore. On the west coast of South 
America this makes nonsense of the geological 
facts as the shelf is rarely more than 40 miles 
(64 km) wide. 

As modern technology progresses it will soon 
be possible to exploit minerals at much greater 
depths and farther from land. American oil wells 
are already found as far as 88 miles (140 km) out 
in the Gulf of Mexico and in the case of some 
shallow seas, such as the North Sea, the whole 
of the sea-floor has been divided between the 
coastal countries and is being exploited for oil 
and gas. Of course, most claims to the continen- 
tal shelf do not include the sea itself but only the 
sea-floor, though some countries word their 
claims ambiguously to overcome this restric- 
tion. However, the construction of drilling rigs, 
pipe-lines and so on may perhaps affect naviga- 
tion on the high seas and the effects of exploita- 
tion on ocean pollution may be very great. 


Zones of jurisdiction 


It can be seen that, far from being governed 
by a single simple law, the seas around the coast- 
al countries fall into a series of zones. The first. 
is the zone of true territorial waters over which 
a country has complete control and which is, to 
all intents and purposes, part of the country. 
Foreign shipping must obtain permission to en- 
ter this area and may not fish. Activities in the 
area are governed by the same laws as on land. 
Territorial waters are usually 3 miles (5 km) wide 
though some countries claim 6 or even 12 miles 
(9.5 or even 18 km). Secondly, there is a zone of 
variable width in which countries exercise only 
limited rights such as the right to search suspect- 
ed smugglers, the exclusive right to fish or the 
right to control pollution. Such rights may or 
may not be internationally recognized. This zone 
may be as wide or even wider than the continen- 
tal shelf but is usually narrower. The third zone 
is the remaining area of the continental shelf over 
the sea-floor of which a state may exercise some 
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control in the extraction of minerals. In this Case 
the sea itself is not under the control of the coast. 
al country. Finally, beyond all the zones in which 
individual countries can claim control are the 
high seas. The high seas are free to navigation 
by vessels of all nations. The oceans may also be 
used freely for the laying of submarine cables 
and the airspace over them is also free. Unfor- 
tunately they may also be used indiscriminately 
as a dumping ground for waste materials, espe- 
cially oil, and it has recently been shown that 
even the least-frequented parts of the Atlantic 
Ocean are everywhere polluted with oil. 

Generally speaking the oceans may also be 
freely fished by all nations. Some international 
agreements do cover fishing and whaling, by, for 
instance, limiting the catch of certain species or 
by declaring closed seasons in order to allow for 
the reproduction of some animals. The catching 
of young whales and seals is also limited in some 
areas. But these restrictions are voluntarily ad- 
hered to for the mutual benefit of the fishing na- 
tions since they safeguard future catches. They 
could be a useful example for co-operation in 
other fields. 


International control? 


* In recent years the concept of ‘freedom of the 
seas’ has been challenged. It is felt by many peo 
ple that complete freedom should be replaced by 
some form of international control which would 
be able to restrict pollution, limit fishing not only 
of rare species but of all kinds of fish to prevent 
overfishing, and also to govern the exploitation 
of mineral resources. It is argued that since the 
oceans are international, the mineral resources 
obtained from their beds should not accrue only 
to those countries lucky enough to lie adjacent 
to the richer parts of the continental shelves. In 
particular it is thought that those countries with 
no coastline should be able to share in the wealth 
of the ocean floors. If the oceans were inter- 
nationalized some form of tax could be levied of 
part of the profits of mineral exploitation cou! 
go into an international fund which could be 
distributed to all countries to aid development 
Several schemes have been suggested, including 
a U.S. plan that would concede areas up t029~ f 
miles (40-56 km) from shore to coastal nation 
but would leave areas beyond that limit to inter 
national jurisdiction. Such a scheme WO ‘ple 
particularly valuable if it ever becomes poss! 
to tap the mineral wealth of the deep 0 
floors, far from land. 
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Although fishing is done along all coastlines, in en- 
closed seas and in fresh water sources, the principal 
fishing grounds of the world are located on the 
plankton-rich ‘panks’ of the continental shelves. 
More than 85 per cent of the annual fish haul of 
over 50 million tons comes from the cold and tem- 
perate waters of the northern hemisphere. The 
Atlantic and the Pacific Oceans each account for 
about 47 per cent of the total, the Indian Ocean 4 
per cent, the Arctic and Antarctic waters the re- 
maining 2 per cent. Commercial fresh-water fishing 
is less significant and of the annual fresh-water 
catches of about 5 million tons, Asia alone accounts 
for 3.3 million. 

Amongst the fishing nations Peru is paramount 
(15 per cent of the world total) but the value of the 
catch of the other leading nations, Japan, China, 
the U.S.S.R., is much greater. The other major 
fishing nations are the U.S.A., Norway, Spain and 
India (Fig. 9.6). But each nation is not confined toa 
single fishing ground and vessels from the U.S.S.R., 
Japan or Norway operate in all parts of the world. 
The principal fishing grounds (Fig. 9.1) are in the 
following regions. 


1. North-East Atlantic 


This region extends from Iceland to the Medi- 
terranean shores (Fig. 9.7) and pelagic, demersal 
and inshore fishing are all done on a highly 
organized basis by the European countries, espe- 
cially the U.S.S.R., Norway, Spain, Iceland and the 
e Fishing is carried out all round the year in 
tbe shallow waters of the North Sea, the most 
only exploited area being the Dogger Bank. 
a is the busiest fishing season, but also the most 
Like because of the stormy weather. Casualty 
ary in the North Sea are higher than in any other 
ee, fishing region. The principal fish caught are 
‘eosin cod and mackerel. In the colder northern 

$ ers, haddock, turbot and halibut are caught and 

A skate, plaice and sole are also important. 
i rr south anchovies, pilchards and sardines 

ay e main species and some tuna are found. 
uh, ESA Atlantic region, with an annual 
Torti of around 9 million tons, is the greatest fish-ex- 
ees region of the world. The European fishing 
ties are highly mechanized ; steam trawlers are the 
ity sl vessels, especially for demersal fish- 

: einers and liners are extensively employed in 
the ar wate fishing while herring, which make up 
“es of Europe’s pelagic fish, are mainly caught 

lesel-driven drifters. It is important to bear in 
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9.6 Catches of major fishing nations by percentage of 
the world total. U.N. Statistical Yearbook 


mind that fishing in this area is not confined to the 
countries which border the North Sea and North- 
East Atlantic. The U.S.S.R. and other nations send 
many vessels to fish in the area. At the same time, 
part of the catch of the European nations is derived 
from further afield, e.g. the Grand Banks. 

In terms of tonnage of fish landed by European 
countries, Norway leads and Spain takes second 
place, followed by Iceland, Britain, France, Ger- 
many and Portugal. Commercial fishing is less im- 
portant in such countries as Denmark, the Nether- 
lands, Sweden and Belgium where the land is highly 
productive and supports a thriving agricultural 
economy. Fishing is generally best developed where 
the opportunities on land for gainful employment 
are least. In Iceland fish and fish products make up 
over 90 per cent (by value) of annual exports. Al- 
though Iceland has only 5,000 fishermen (2.5 per 
cent of the population), they are the most efficient 
in the world, each catching 200 tons annually or 
more than five times as much as in any other fishing 
nation. So great is Icelandic dependence on fishing 
that since 1948 fishing craft from Britain, Germany 
and Norway have been forbidden to fish in Icelandic 
waters. It is estimated that prior to 1948, more than 
13 per cent of the north-western European catches 
came from Icelandic waters. In 1958, Iceland ex- 
tended her territorial waters, within which no other 
nations are permitted to fish, from 4 miles (6 km) 
to 12 miles (19 km). Britain was thus deprived of 
fishing rights in the 6,500 square miles (16,900 sq. 
km) of sea off Iceland in which many of her valuable 
cod, haddock and plaice were caught. Britain pro- 
tested and the dispute was brought to the Inter- 
national Court at The Hague. The Court decided 
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9.7 North-East Atlantic fishing grounds. The major types of fish caught in different areas are indicated. 


in Iceland’s favour in view of its exceptional de- 
pendence on the fishing industry. Norway, another 
country that has to rely very heavily on fishing, has 
also extended its territorial waters. Such an exten- 
sion of territorial waters has also helped to prevent 
gross overfishing in these areas. 

1. NORWEGIAN FISHERIES. Norway is the 
greatest fishing nation in Europe, accounting for 
almost 5 per cent of the world’s total catch. Fishing 
provides employment for 210,000 people (out of a 
total population of 3.8 million) and marine products 
take first place in Norwegian exports, Herring form 
65 per cent of the catch; they are fished around Ber- 
gen in spring and move north to the Lofoten Islands 
by autumn. The port of Haugesund is the greatest 
Norwegian herring port and exports cured or salted 
herring to many parts of the world. The nearby port 
of Stavanger specializes in the canning of brisling, 
similar to sardines, and has some of the most ela- 
borate canning installations in Europe. The fiorded 
sea-coasts from Stavanger to Hammerfest, a 
distance of over 1,000 miles (1,610 km), are noted 
for cod (25 per cent of Norway’s catch), mackerel, 


coalfish, whitefish and prawns. The greatest cod- 
fishing area is off the Lofoten Islands, from Trond- 
heim to Tromsö. Most of the cod are preserved in 
ice and exported ‘wet’ to the Baltic countries. Salt 
and dried cod are sent to distant countries 1n ni 
or to Spain or the U.S.S.R. Inferior or under-si74 
fish are converted into: fish-meal for animal ia 
or ground into fish manure. The Norwegians a 
among the earliest people to sail to the Arctic? d 
Antarctic waters for whaling and sealing and i 
way.was for many years the leading producti 
whale oil. In 1967, however, Norway finally Hee 
drew from whaling. The high cost of equipment ® a 
high running costs were no longer eoori A 
view of the scarcity of whales, especially the larg 
species. 

The factors which led to the development of m 
Norwegian fishing industry may be summari 
follows: : 4 

(a) Anextensive continental shelf, rich in plank 
ton. e 

(b) Along, fiorded coastline with many ee 
islands, which provide sheltered waters an¢ £ 
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sites for fishing ports and villages. 

(c) Poor agricultural resources have driven 
people to look fora livelihood from the seas. 
(d) Most settlements are on or near the coast 
and their activities are marine orientated. 

(e) A long seafaring tradition from the times of 
the Vikings and Norsemen encourages Norwegians 
to become sailors and fishermen. 

(f) The shipbuilding industry, long established 
in Norway, helps fishing enterprises. 

The northerly position and cool waters are 
ideal for fish and the cool climate makes preserva- 
tion of the catch relatively easy. 

2, BRITISH FISHERIES. Britain has always 
been a great fishing nation because of her favoura- 
ble location on the extensive continental shelf of 
northern Europe. Fishing for both pelagic and de- 
mersal fish iscarried out all round the year. Trawling 
is done in the distant waters of the cold Arctic, 
Barents, Newfoundland, Faeroes and Icelandic 
regions. Trawlers operate from the leading British 
fishing ports of Hull, Grimsby and Fleetwood. They 
account for about two-thirds of the annual British 
catch, cod being the most numerous fish (40 per 
cent), then haddock (17 per cent) and plaice (10 per 
cent). In the North Sea and other waters at medium 
distance, drifters using drift or seine nets make daily 
voyages for both pelagic and demersal fish. Herring 
isthe dominant species landed in the ports of Great 
Yarmouth, Lowestoft, Fraserburgh, Peterhead, Aber- 
deen and the Shetlands. Inshore fishing, chiefly for 
crabs, lobsters, prawns and shrimps is important 
and many kinds of shellfish (cockles, winkles, 
whelks, mussels) are gathered. Oysters are also 
farmed, especially in the Thames estuary and in 
Essex. Inland fishing is commercially insignificant 
but fishing as a sport or pastime, using rod and line, 
is important. Angling is the most important sport 
(in terms of numbers participating) in Britain. 

The annual British catch amounts to about one 
million tons, three-quarters of which is demersal 
fish. Most of the fish is absorbed by the home 
market, either distributed fresh through Billingsgate 
Market, one of the world’s largest fish markets, or 
frozen and packaged in the ports, ¢-g. Hull. The 
chief by-products include fish-meal, fish liver oil, 
and fertilizers. Some cured fish is still exported to 
Europe but this is largely offset by huge imports of 
canned fish, especially salmon and sardines 

Although the value of the British catch is still 

great (about £50 million a year) the importance of 
ae has declined relative to other sectors of the 
Sone and to other fishing nations. This 1s partly 
I € to overfishing in the North Sea, exclusion from 
celandic waters and other external factors but also 


to the slow increase in demand for fish compared 
with demands for other forms of protein. Per capita 
fish consumption is about 30 Ib (13.5 kg) a year 
compared with 185 Ib (83 kg) of meat, and meat 
production can be increased more easily. There 
are about 24,000 fishermen in all, and the whole 
fishing industry is estimated to employ not more 
than 135,000 out of a total population of 55 
million. 

3, FISHING IN THE REST OF EUROPE. 
The waters off southern Europe and of the Medi- 
terranean Sea are noted for sardine and anchovy 
fisheries. These small fish form a large proportion 
of the catch in Spain, Portugal and Italy. They can 
be easily canned for export or processed in many 
other ways. Sardines are also caught off the coast 
of southern France, and are marketed through the 
town of Beaucaire in the Rhône delta. Pilchards, 
mackerel and other pelagic fish are caught in the 
coastal waters of Mediterranean Europe. Tuna is 
caught in large numbers off the Atlantic coasts of 
Spain and Portugal and also in the Mediterranean 
off Sicily and Sardinia. This large and valuable fish 
is usually canned. 

On the whole fishing in southern Europe is on a 
smaller scale, using smaller vessels and less efficient 
techniques than in the major fishing nations. Never- 
theless fishing is an important occupation in both 
Spain and Portugal. The Portuguese have a long 
seafaring tradition and have long participated in 
fisheries far from their own shores, e.g. on the 
Grand Banks. Spain has only risen to prominence 
relatively recently. This is the result of government 
policy which has improved fishing ports, processing 
and transportation facilities and encouraged the use 
of modern vessels and equipment. 

The fishing industry of France is relatively un- 
important despite the long and often indented 
coastline. Agricultural opportunities in most parts 
of France have lessened interest in the sea, though 


. France participates in the North Atlantic fisheries, 


the chief ports being Boulogne and Dieppe. Inshore 
fishing is particularly important in Brittany and 
oysters are a major product. Germany, Denmark, 
Sweden, Belgium, the Netherlands and Poland all 
participate in the North Sea and Baltic Sea fisheries. 
Pelagic, demersal and inshore fishing are carried out 
and the chief ports include Ostend, (Belgium); 
Flushing, Ijmuiden (the Netherlands); Esbjerg, 
Copenhagen (Denmark); Bremerhaven, Liibeck 
(W. Germany); Göteborg, Malmö (Sweden); 
Szczecin, Gdansk (Poland). The Liim Fjord of 
Jutland, Denmark, has notable plaice hatcheries 
and a number of the European countries have taken 
to fish culture. 


300 


e major fishing ports Ta, 


A continental shelf 
t (less than 100 fathoms) 


O miles 200 


QUEBEC 


i Glougest 

D usoni 
S Boston 
Providence 


BS Halifax 


’ =i Cop 
LOBSTER * 


Bank. of ai 
Dartmouth’ ot 
a 


ATLANTIC 


OCEAN 


9.8 North-West Atlantic fishing grounds. 


2. North-West Atlantic 


Within two decades of the discovery of North 
America by Christopher Columbus in the south and 
John and Sebastian Cabot in the north, fishermen 
from many parts of Europe began to frequent the 
waters of the north-west Atlantic from Newfound- 
land to the New England states. This is the world’s 
richest cod fishing region and borders Canada and 
the United States. The region has a 5,000-mile 
(8,000 km) long coastline, with a fishing area of no 
less than 200,000 sq. miles (520,000 sq. km), centred 
on the Grand Banks (Fig. 9.8). For more than 450 
years the Newfoundland fishing grounds have been 
visited by the fishing fleets of Britain, France, Spain 
and Portugal and these have now been joined by 
those of Japan and the U.S.S.R. Besides cod, her- 
ring and mackerel are caught in the surface waters; 
halibut, haddock, hake and flounder in the deeper 
waters. Inshore fishing for shellfish and crustaceans 
is also important and serves a vast market in the 
urbanized north-east of U.S.A. Fishing and marine 
industries are an important sector of the economy 
of the Maritime Provinces of Canada (Nova Scotia, 
New Brunswick, Prince Edward Island). In New- 


foundland, fishing provides employment for 90 per 
cent of the population. Fish in all its various forms, 
fresh, cured, preserved or canned, is sent in ee 
quantities to mainland America or exported to 
Latin America, southern Europe and North pte 
Modern trawlers and drifters, equipped vita 
seines, drift nets and long lines exploit the ‘ban M 
and coastal waters of the North-West Atlantic to : 
fullest extent. But for the abundance of plank a 
and marine life, the region would have been os 
rately overfished long ago; in fact it has ee 
for over 400 years but stocks are now Nein 4s 
gerously depleted by the intensive fishing mè 

of recent years. 

The following are some of the reasons i. on 
development and importance of fishing inthe No 
West Atlantic. 

(a) The vast continental shelf of the North- Wet 
Atlantic provides an excellent breeding groun “et 
fish. They feed on the plankton which is eee 
here because of the cool waters and balan j 
Besides the famous Grand Banks, south if 
Newfoundland, there are other lesser ban Bank 
cluding Green Bank, Sable Bank, St. Riento h 
and Georges Bank. Fish come in enormous 
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to spawn in the shallow seas off the Canadian- 
American coast and are caught all round the year. 

(b) Of Newfoundland at about latitude 45° to 
55°N. is the zone of convergence of the cold Labra- 
dor Current and the warm Gulf Stream. While the 
icebergs that come south on the Labrador Current 
bring minerals from the land on which plankton 
thrive, they also constitute a navigational hazard. 
At one time, fishing was also hampered by poor 
visibility because of the dense fog formed over the 
water surface where warm and cold currents con- 
verge. Ships and dories often ran into one another 
or were wrecked on icebergs under such weather 
conditions and many were lost. Today, however, 
vessels are equipped with radar which can see 
through the fogs. Wireless services keep them in 
constant contact with their headquarters on land. 

(c) Lack of natural resources on land has driven 
the people to the sea. There are few minerals, 
agricultural land is restricted and the growing 
season is short. 

(d) When the early settlers first sailed across the 
Atlantic and made their homes in Canada and the 
U.S.A., they had no difficulty in finding shipbuild- 
ing materials. There were large stretches of virgin, 
temperate forests which provided timber for the 
construction of sailing vessels and fishing craft. 
The New England states were noted for their ship- 
building industries. Ports such as Boston, Glouces- 
ter, Portland, and Saint John’s and Halifax in 
Canada are still important for shipbuilding. The 
timber also provides material for barrels and boxes 
for the packing and preservation of fish. 

(e) The cool temperate climate not only favours 
large-scale commercial fishing, but also the preser- 
vation and storage of fish. Modern canning and 


E hiing facilities accelerated the fish export 
e. 


3. The North-East Pacific 


cei seas adjoining the western shores of North 
merica from Alaska to California, form another 
oS rana fishing region (Fig. 9-9). Along its 
F y irregular and indented coastline of about 
000 miles (11,200 km) and in some of the Pacific- 
ae rivers such as the Skeena and Fraser, are 
AR fish. Salmon is the most important fish 
Sine t; it is mostly exported as canned salmon. 
k ce salmon come back to the fresh-water rivers 
spawn, they are easily caught by purse seines, 
a nets or gill nets. Salmon have been caught 
e past 100 years in such numbers that stocks 

a been greatly depleted. With the construction 
ams and the pollution of river water even those 


PACIFIC 
OCEAN 


5 BRITISH 
° COLUMBIA 


B Bellingham 
S Seattle 

Monterey 
e major fishing ports E 


fir continental shelf 
+? (less than 100 fathoms) 
e TAS ODO 
miles 


9.9 North-East Pacific fishing grounds. 


salmon which escape being caught may be either 
killed or prevented from reaching their spawning 
ground. There are now few salmon left in most of 
the American and Canadian rivers and the bulk of 
the haul comes from the newer sources in Alaska. 
Most salmon canned in Alaska are shipped to 
Vancouver and Seattle for export. Attempts have 
been made to prevent further depletion of the 
salmon by artificial fertilization of salmon eggs in 
hatcheries and their subsequent redistribution to the 
overfished rivers; by clearing streams and provid- 
ing ladders or weirs to assist salmon in their run 
upstream for spawning; and by legislation against 
excessive salmon fishing, but only time will show 
whether these are successful. 

Amongst the demersal fish caught in the North- 
East Pacific, halibut is the most important. It ranks 
after salmon and herring in total catches in the 
states of Alaska, British Columbia and Washington. 
Tt is marketed either fresh, frozen or cured. The 
halibut was once almost fished to extinction but 
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scientific control over the Pacific halibut fishery has 
resulted in a marked increase in its numbers. The 
other fish caught include herring, cod and flounder. 
Further south, in the warmer waters off California, 
tuna and sardine fishing assume greater prominence. 
Large quantities of crabs, shrimps and oysters are 
also caught for the North American market. 
1. FISHING IN THE UNITED STATES. The 
United States of America takes fifth place in the 
annual fish output of the world, with an annual 
catch of around 3 million tons, mainly from the 
Atlantic and Pacific seaboards. The fishing grounds 
extend from Alaska to California on the Pacific side, 
and from Maine to Florida on the Atlantic side. The 
leading fishing states are Alaska, Massachusetts, 
California, Delaware and New Jersey. 

The shallow waters of the Atlantic seaboard yield 
menhaden, mackerel, herring, cod, ocean perch, 
flounder, whiting and many other species. The ma- 
jor landing ports are Gloucester, New Bedford, 
New Haven, Baltimore, Beaufort and Jacksonville. 
On the Pacific side, salmon and halibut are the 
leading species, followed by tuna, sardine and pil- 
chard off the Californian coast. In recent years 
menhaden, has been increasingly caught, especially 
in the Gulf of Mexico and the South Atlantic, main- 
ly for the extraction of oil which is used widely as a 
substitute for vegetable oil in the manufacture of 
tin-plate and linoleum. The bones and fish wastes 
are made into fish meals or fertilizers. 

Crustaceans and shellfish are an important part 
of the American fishing industry. Shrimps, crabs, 
prawns, lobsters and oysters are the most important. 
The shrimp and prawn fisheries are based on ports 
bordering the Gulf of Mexico. Lobsters are caught 
in the coastal waters of New England, while crabs 
are found in Chesapeake Bay and off the Gulf 
states. The oyster fishery of Chesapeake Bay and 
Long Island Sound is probably the greatest in the 
world. The sponges harvested in the shallow tropical 
waters of the reefs in Key West, off the coast of 
Florida, support a thriving sponge industry. By- 
products of the shellfish include the manufacture 
of poultry grit, lime and pearl buttons. Many 
Americans take to fishing as a sport especially in 
inland lakes and rivers. 

2. FISHING IN CANADA. The annual output 
of the Canadian fisheries isa little larger than that of 
Britain (Fig. 9.6) and is valued at more than US. 
$300 million. In order of their commercial value 
the chief fish are salmon, cod, lobsters, herring, 
haddock, scallops, halibut, flounder, sole, sardine 
and whitefish. Canada’s small population cannot 
absorb the heavy annual catch and over two-thirds 
of the fish are exported ‘wet’ to the United States 
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and ‘dry’ to Latin America and south- 
Europe. 

Canadian fish come from two major areas, New. 
foundland, with Labrador, remains the leading 
fishing ground. Cod is the traditional catch on the 

banks, while the lobsters of Nova Scotia have 
attained great prominence in recent years. The revo. 
lution of fishing methods during the twentieth cen- 
tury using trawl nets and powered boats has increas. 
ed catches tremendously, at the same time widening 
the fishing areas to the deeper parts of the Atlantic 
Ocean. Salmon is caught in fairly large quantities in 
the Maritime Provinces of Nova Scotia and New 
Brunswick. In eastern Canada, fishing and its relat- 
ed industries provide a valuable source of employ- 
ment and export earnings. In the case of Newfound- 
land, so great is the dependence on fishing that itis 
almost the only source of livelihood for many ofits 
500,000 inhabitants. The total fish caught amount- 
ed to 300,000 tons in 1966, of which half was cod 
and the rest lobsters, plaice, sole, herring, salmon 
and redfish. The Newfoundlanders are involved 
either in catching fish out at sea or are busy with 
salting, drying, curing or preserving the fish on land. 
Newfoundland has 40 freezing plants and nearly 60 
salt-fish plants. 

British Columbia on the Pacific seaboard has an 
annual catch of 268,000 tons. In quantity, herring !s 
the most abundant (198,000 tons) followed by 
salmon (47,000 tons) and halibut (14,000 tons), but 
the salmon catch is much more valuable. Vancouver 
is the heart of the western Canadian fishing I 
dustry, with many canneries and large fishing fleets: 
Fish conservation measures are being undertaken 
to maintain yields. 

The inland fresh-water fisheries of Canada pro- 
duce salmon, trout, eel and whitefish which are 
caught in the chief rivers and lakes, e.g. R. Skeena, 
R. Fraser, Great Lakes, Great Slave Lake. 


4. The North-West Pacific 


The north-west Pacific from the Bering Sea to the 
East China Sea is the world’s greatest fishing regio 
Computed in total tonnage of fish caught, the ei 
nual yield is well over 10 million tons, of we 
Japan alone accounts for about 7 million. The n 
is shared by China, Korea, and eastern U.S. A 
Within the enclosed seas, e.g. the Sea of Okhots , 
Sea of Japan, Yellow Sea and the East China Sea 
are found intensive forms of inshore as well as pie 
sea fishing (Fig. 9.10). There are probably more yet 
ple engaged in fishing here than in any other P 
of the world. Commerical fishing is best develo a 
in Japan where the industry is very highly organi 
ed and the fishing methods are modern. 
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9.10 North-West Pacific fishing grounds. 


The Chinese under the communist regime have 
laid greater emphasis on the importance of marine 
harvests, but China still specializes in inshore fishing 
and inland fish culture. With an estimated popula- 
tion of around 800 million the demand for fish, 
which forms an essential part of the Chinese diet, is 
continually growing. Fishermen from the over- 
oR provinces of Kwangtung, Fukien, Che- 

lang and Kiangsu have had a tradition of seafaring 
fh Many centuries.-They sail in junks and tongkangs 
oe the East China Sea and bring home a rich 
i a of fish, shellfish and other marine foods. In 
agi rivers and lakes, fishermen use all sorts 

i “a traps and lines, including the use of fishing 

F (cormorants) to catch fish. 

Se U.S.S.R. is continually expanding its sea 
roe On the Pacific border, the Japanese fishing 
lites a been excluded from the Sea of Okhotsk 
is dn and in 1956 the Convention for High 
Sete isheries of the north-west Pacific Ocean was 
ope uded with Japan to restrict the freedom of 

n fishing. The drive for increased fish output 


has now made the U.S.S.R. the fourth greatest 
fishing nation with an annual production of 5 mil- 
lion tons (10 per cent of world output). This can be 
compared with the catch of 2.3 million tons in 1960 
and 3.6 million tons in 1962. U.S.S.R. fishing fleets 
are not confined to the Pacific however. They make 
huge catches in the Arctic, off northern Norway and 
northern U.S.S.R.; in the North-East Atlantic 
region; off eastern North America; in the Antarctic 
and even in the tropical waters of the Indian Ocean 
and the Sunda Shelf. The bulk of the catch in the 
North-West Pacific is made up of salmon, from the 
Kuriles, Sakhalin and Kamchatka. Other fish 
caught include tuna, bonito, sardine, cod, mackerel, 
sharks and whales. Large quantities of freshwater 
fish including sturgeon, eels, carp, trout and salmon 
are also caught in the Siberian rivers and the 
Caspian Sea. The expansion of the Russian fishing 
industry has often been to the detriment of longer- 
established fishing nations, especially Norway. 

2. THE FISHING INDUSTRY OF JAPAN. 
Japan, whose annual catch amounts to 13 per cent 
of world output has a long-established fishing in- 
dustry. Fishing villages, large and small, are found 
all along the rugged coastline from Hokkaido to 
Kyushu. Fishermen on western Honshu exploit the 
shallow waters of the Sea of Japan as far west as 
the Chinese and Korean waters and return with 
heavy hauls of sardines, herring, mackerel, salmon, 
yellowtail, cuttlefish, shellfish, and crustaceans, of 
which crabs and lobsters are most important. In- 
shore fishing is very well-developed in the coastal 
waters of Japan. Fishermen do not sail more than 
a few miles out to sea in their small fishing craft. 
They fish either as a full-time occupation or only 
seasonally to supplement their farm income. About 
85 per cent of the one million fishermen in Japan 
are engaged in some form of inshore fishing and 
they account for half the annual fish catch. Deep- 
sea fishing for cod, tuna, bonito, mackerel and 
halibut has developed more recently. Large modern 
vessels fish the Pacific Ocean and operate in Alas- 
kan, Chilean and Australian waters. The fishing 
fleets are owned by large corporations and are 
complete with refrigeration plants, floating can- 
neries and processing facilities. Tuna, salmon and 
demersal fishes are caught and processed on the 
spot. About a third of the annual haul now comes 
from deep sea sources. 

Many restrictions have been imposed on Japanese 
fleets. To the north, vessels are not permitted to fish 
the Soviet controlled Sea of Okhotsk; to the west, 
the Rhee-Line drawn up by the South Korean 
Government, keeps the Japanese fishermen away 
from the Korean waters within a hundred miles 


9.B Though Japan has modernized its fishing industry, 
small family craft still account for a large proportion 
of the Japanese catch from inshore waters. /nter- 
national Society for Educational Information Tokyo, 
Inc. 
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(160 km) of her coastline. Elsewhere in the North 
Pacific, the Arctic and the Antarctic, Japanese fish- 
ing fleets are encountering keen competition. 

In whaling, Japan is the world leader and 
accounts for about one third of the total whale oil 
production. The Japanese hunt whales in the nearby 
North Pacific as well as in Antarctica. Pearling in 
the Arafura Sea and the artificial pearl culture at 
Ise Bay forms yet another aspect of the Japanese 
fishing industry. There are more than 10,000 
Japanese employed in this unique industry. Fisher- 
men even practise seaweed collection and seaweed 
farming. The edible seaweeds are largely consumed 
by the Japanese and the Chinese, while the in- 
dustrial seaweeds are converted into iodine, gela- 
tine and fertilizers. The fish wastes and inferior 
fish are turned into fish-meals for animal fodder 
or ground into fish manure and are used extensively 
in Japanese farms. 

Fish and other marine products play a vital part 
in the Japanese economy. Fishing fleets and meth- 
ods are highly developed and Japan has become a 
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centre for fish research. The development and im. 
portance of the Japanese fishing industry are the 
results of many combined factors. These may be 
summarized as follows. 

(a) Japan is situated on the broad continental 
shelf of the North-West Pacific. Shallow waters and 
the meeting of the warm Kuroshio and cold Oya- 
shio currents help to produce ideal conditions for 
plankton growth. Pelagic and demersal fish are 
therefore abundant. 

(b) Japan is made up of over 3,000 islands and 
this has made the Japanese a traditionally seafaring 
people. Moreover the coastline is highly indented 
with numerous bays and sheltered inlets which 
provide good sites for fishing ports and villages, 

(c) Japan is a mountainous country with limited 
lowlands. Much of the agricultural land is required 
for producing staple crops such as rice. Thus live- 
stock farming and dairy farming have always been 
minor occupations (though now increasingly im- 
portant) and fish have always been a major source 
of protein food, supplying 60 per cent of animal 
proteins in the Japanese diet. : 

(d) Modern industrial and technological develop- 
ment in Japan has extended to the fishing industry 
which is very efficient. 

(e) Not only is there an enormous home wee 
for marine products but also a large export marke 
in surrounding Asiatic countries. Japanese feet 
and fish preserving industries have been stimulate 
by this ready market. 


Fishing in the rest of the 
world 


Outside the four main fishing regions of fe 
northern hemisphere there is very little ve 
zed commercial fishing. It is little develope i 
Argentina, South Africa, Australia or New ZENE 
because meat is more popular and is, ee pi 
readily and cheaply available. Tropical bh 
though exploited on a small scale for cen ae 
have less fishing potential because fish of cona 
cial species are fewer, there are few wide contin un- 
shelves and coastlines are often straight an this 
sheltered. There are two major exceptions t0 

attern. g 
k 1. Off Peru, the upwelling cold waters of the ine 
boldt Current create good conditions for Le? 
development despite the narrowness of the or 
ental shelf. Fish, particularly anchovies, af et 
in enormous numbers. Peru’s fisheries have eo e 
ed so rapidly in recent years that its catch is n° ar of 
largest in the world, around 8 million tons 4 Y° 
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almost 15 per cent of the world total. Because the 
bulk of these are small pelagic fish, however, the 
value of the catch is not as great as those of the 
other leading fishing nations. The bulk of the fish 
caught is not used for food but is used in the 
manufacture of fertilizers, It is interesting to note 
that another of Peru’s traditional industries—the 
collection of guano from offshore islands—is based 
on the same factors. The abundant fish form the 
food supply of the sea-birds whose guano is collect- 
ed. The rise of the fishing industry has endangered 
the guano industry because the birds can no longer 
find sufficient food in coastal waters. 

2. The peninsulas and islands of South-East Asia 
surround a broad continental shelf, the Sunda 
Shelf, and though fishing is still on a small scale 
there is considerable potential for expansion. 
Thailand has increased its catches by about 15 per 
cent in recent years and Malaysia, Singapore, 
Indonesia and Vietnam have all made great im- 
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l. Make a comparative study of large-scale com- 
mercial fishing in 
either: the North-West Atlantic and the North- 
East Pacific. 
or: the North Sea and the Sea of Japan. 
2. (a) What is meant by pelagic fishing? 
(b) Name five important commercial species of 
fish caught in pelagic fishing. 
(c) What fishing methods are best suited to 
this form of fishing? 
(d) Name two areas in the world where pelagic 
fishing is carried out on a large scale. 
3. Explain any two of the following. 
a) The richest fishing grounds are located on 
continental shelves. 
(b) Salmon fishing in the North-East Pacific is 
rapidly declining. 
(©) Japan has a high per capita consumption of 


fish. 
4. (a) In what latitudes is commercial fishing best 
developed? 
(b) Why are such latitudes specially favoured 
for fishing? 
(©) What types of fishing are usually done 


there? 
' The following are different methods of fishing:— 


provements with the aid of foreign technical assist- 
ance or of joint-venture enterprises, often in co- 
operation with the Japanese. While catches are still 
very small by world standards, they are an impor- 
tant source of food for the expanding population of 
the area, and encouragement from the various 
governments to the industry may mean that the 
region will be developed fairly rapidly. At present 
the boats used are generally small, the traditional 
techniques are often inefficient and the climate poses 
great problems for the preservation and transport 
of fish; much has to be salted or dried because it 
cannot easily be taken to large urban markets. The 
use of larger vessels capable of fishing more distant 
waters, the use of trawl nets and modern nylon nets 
and lines and the establishment of ice-plants and 
other facilities by the governments in the area will 
all contribute to the growth of the industry, Fish- 
culture in rivers, ponds and padi-fields is also 
receiving encouragement. 


(a) drifting; (b) trawling; 
(c) seining; (d) lining. 

For any two of them, describe the method of 
fishing and say why they are particularly suit- 
able for certain areas and for certain kinds of 
fish. ' 

6. Write short notes on the following:— 
(a) plankton 
(b) herring fishing 
(c) demersal fish 
(d) fish conservation ) 
7. Either: Give reasons for the lack of fishing 
grounds in the southern hemisphere. 
or: Explain why fresh-water ‘fishing is ge- 
nerally of less importance than sea fishing. 
8. Either; Why should the world be alarmed at 
the decreasing amount of fish caught in many 
of the major fishing areas? 
or: Give a reasoned geographical account 
of any two of these 
(a) whaling in the Antarctic, 
(b) sealing in the Bering Sea, ; 
(c) the importance of pearling and sponging, 
(d) by-products of marine fisheries, 
(e) fishing in the tropics. 
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H.S.C.-TYPE QUESTIONS 


Write a concise essay on 
either: the North Sea fisheries 
or: fishing of Newfoundland. 


. ‘With technical advancement in fishing come 


new methods but also new problems’. Discuss. 


. Describe the fisheries of the tropics, with special 


reference to any one country. 


. What are the geographical factors that have led 


to the development of fishing in either Japan or 
Norway? 


. Discuss the conditions that have led to the 


emergence of highly specialized fishing ports 
in either Europe or North America. 


. What is meant by sea-hunting? Describe the 


development, importance and shifts in the 
world’s whaling industry. 


. Outline the main advantages of international 


10. 


. Select two areas that specialize in fishi 


. Hull, Bergen, Gloucester and Vanco 


control of the oceans and of the world 
industry. In your view, will internatiog 
trol ever become a workable reality? “ 


line the geographical advantages th 
enjoys. 
+ 


some of the largest fishing ports of thi 
For any two of them describe thei 


(a) 


(b) 
(c) 


cod fishing in the Maritime P 
Canada. 
herring catches in the British Isle 
inland fish culture in Asia. ; 
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10 Forestry and 
Forest Industries 


Introduction, 307; The world’s forests, 307; 
Lumbering, 310; silviculture, 312; Factors 
affecting lumbering, 312; tropical lumbering, 
312; temperate lumbering, 314; Forest pro- 
blems, 316; Forest conservation and manage- 
ment, 318; The economic value of forests, 321; 
Forest products other than timber, 323; Uses 


of timber, 324; Location factors of the pulp and 
paper industry, 321; World production and 
trade in timber and timber products, 329; 
North America, 330; U.S.S.R., 335; Europe, 
336; Rest of the world, 338; Exercises and 
H.S.C.-type questions, 340. 


Forestry and forest industries play only a relative- 
ly small part in the world’s economy when com- 
pared with either agriculture or minerals, but, like 
fishing, the industry provides mankind with a vari- 
ety of very important products. Wood has always 
been used, wherever it was available, as a fuel, both 
for domestic and industrial purposes. Before coal 
was widely mined, wood was used, often in the 
form of charcoal, to smelt minerals, and even today 
in countries where coal or oil are in short supply, 
wood is used in industry, to power railway loco- 
Motives and to generate electricity. Wood is also a 
Vital material in the building and construction in- 
dustry, and in furniture-making, in its original form, 
4s veneers, as plywood and as fibreboard. Wood is 
also the major raw material of the enormous pulp 
and paper industry. Paper is essential in the com- 
munications industry, in commerce, and for pack- 
aging, and world consumption is rapidly expand- 
ing. Another important field where paper is essen- 
tial is education; as world educational standards im- 
Move and education reaches a larger proportion of 

e world’s population, the demand for paper will 
constantly expand. Wood, or rather the cellulose 
It contains, is also the basis of synthetic fibres such 
às rayon and acetate, and is therefore important in 
the modern textiles industry. In addition to these 


major products, forests supply a wide range of 
minor products such as pitch, turpentine, tannin, 
nuts and gums. 

Forestry has traditionally been regarded as an 
extractive or robber industry and forests, which once 
covered about 60 per cent of the earth’s land sur- 
face, have been greatly reduced by clearance for 
agriculture, settlements and industry as well as be- 
ing felled for timber. About a quarter of the land 
surface is now covered by forest. As forest resources 
have been reduced so world demand for timber and 
timber products has continually expanded, and this 
has led to much oyercutting, so that forests have 
been destroyed or degraded. However, people have 
now realized the necessity of maintaining supplies 
of timber for future generations and forestry prac- 
tice in some parts of the world, especially in Eur- 
ope, is more akin to agriculture than to traditional 
methods of forestry. Care is taken to prevent ero- 
sion, to continually replant with young trees, and 
to fight pests and diseases which attack the trees. 
Such methods, however, are found only in a few 
areas, and on a world scale forest exploitation is 
still far greater than replacement. On the other hand 
there are still forests in many parts of the world 
that have yet to be fully exploited. 


THE WORLD'S FORESTS 


Some form of forest is the natural vegetation of most 
Parts of the earth but some areas, where the cli- 


mate is too cold or too dry, cannot support forest 
growth. The two main areas in this category are the 
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coniferous 
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SSX equatorial 


deciduous 


Zz and mixed 
AZ temperate 


polar regions, where the growing season is short, the 
ground is often frozen or is snow- or ice-covered 
and where rainfall is also very low (often about 10 
in: 255 mm); and the deserts where rainfall is too 
low (below 10 in: 255 mm), atmospheric humidity 
is also low and where the soils are thin, sandy or 
saline. The upper slopes of mountains, too, are often 
too cold or lacking in soil to support trees. 

The temperate and tropical grasslands also sup- 
port few trees and in most areas this is due to the 
dryness or seasonal rhythm of the climate. How- 
ever, it is now thought that the vegetation of many 
grasslands has been modified by human interference 
over so long a period that forest cover has been 
reduced or eliminated. For instance savannas oc- 
curring as patches in forests or around the margins 
of tropical forests may have degenerated from for- 
ests as a result of burning by pastoralists or shifting 
cultivators over many hundreds of years. Similarly, 
it is thought that the North American Prairies 
have remained as grassland because Indian tribes 
periodically burned large areas in order to facilitate 
hunting. Most grassland areas are capable of sup- 
porting tree-growth as is shown by the fact that 
many Prairies farmers have planted trees as wind- 


RRS monsoon 


10.1 Major forest areas of the world. 


breaks or to conserve fallow land. The Asiatic Step- 
pes, however, are probably treeless as a result of 
aridity. ; 

In the more humid temperate and tropical areas 
of the world there are three main types of forests. 
These are differentiated not only by climatic ae 
but also by the dominant types ra trees and the 
types of wood they yield (Fig. 10.1). 

1. TROPICAL HARDWOOD FORESTS. Tie 
include both the evergreen rain forests of a 
rial latitudes and the tropical monsoon forests. rf 
the equatorial forests trees often shed a few pt 
or shed their leaves seasonally, but most of i 
trees retain their leaves for most of the time s0 ar 
the forest appears evergreen. In monsoon fo a 
the trees are deciduous, shedding their leaves m a 
dry season and not growing new ones until the Tal 
come. The warm temperatures, aroun i 
(27°C.) and the heavy rainfall of 80 in (2,030 

or more in equatorial regions and of between bf 
and 80 in (1,015 and 2,030 mm) in the igi 
gions, encourages a prolific growth. The mi 4 
of the trees are broadleaved and yield valuable ! “a 
woods. Some tropical trees are noted for en i 
treme hardness, e.g. teak, ironwood, and af 
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heavy and difficult to work that they have to be 
killed by ring-barking several years before they are 
felled, in order for them to dry out a little. Some 
are so heavy that they will not float. The main com- 
mercial species are teak, greenheart, logwood, 
ebony, mahogany and ironwood. 

The tropical forests have several layers of vege- 
tation. The highest layer is of the larger trees which 
grow to a height of over 150 ft (46 m) and have 
huge buttress roots and long straight trunks, ideal 
for timber. Below these trees are lower layers of 
smaller trees about 30 to 50 ft (9 to 15 m) high, 
palms, shrubs, ferns and grasses. In addition there 
is a bewildering variety of climbers, creepers and 
parasitic and epiphytic plants. There is a wide 
variety of species in any given area and trees do 
not occur in stands or groups consisting of only one 
species as do the trees of the coniferous forests. 

Monsoon forests are less luxuriant than equato- 
tial forests because of the seasonal drought, but are 
characterized by a thick undergrowth of shrubs and 
small trees and by dense thickets of bamboo. Coast- 
al areas in the tropics are often fringed with swampy 
mangrove forests. The wood of mangrove species 
has many uses but the many aerial roots of the trees 
make access difficult. 

Tropical forests are found in three main areas: 
(a) Latin America. The largest expanse of tropic- 
al forest is found in the Amazon Basin of Brazil, ex- 
tending from the Atlantic coast to the foothills of 
the Andes and from the Guiana Highlands in the 
north to the Tropic of Capricorn in the south. Trop- 
ical forest is also found on the Pacific Coast of 
Colombia and in Central American countries from 
Panama to Mexico. 

(b) Africa. Tropical forests are found on the low- 
lands bordering the Gulf of Guinea from Sierra 
Leone in the west to Cameroun and Gabon in the 
cast, and in the Congo Basin, especially in the low- 
lands of the Congo itself and its major tributaries 
the Ubangi and the Kasai. They are also found in 
eastern Malagasy and the coastal plain of tropical 
East Africa. 
© South-East Asia and the Indian Sub-continent. 
an forest is found in Malaysia, Indonesia and 
S W Guinea and in the coastal lowlands of other 
Shing and South-East Asian countries. Monsoon 
‘ie are found in India, Burma, Thailand and 
in ae ini; There are some tropical forests, also, 
3 et Australia. 
tne PERATE HARDWOOD FORESTS. The 
are hardwood forest is found between ap- 
fhe oo and 50°N, and S. where tempera- 
a rainfall are moderate, but where the sea- 
ity of the climate, though marked, is not as 


extreme as in the coniferous forest belt. The trees 
are mostly deciduous, shedding their leaves in au- 
tumn and remaining leafless throughout the cool 
winter, and they yield a wide variety of hardwoods. 
Like the tropical forests the temperate deciduous 
forests have a variety of species scattered irregu- 
larly through the forests, including many shrubs 
and small plants, but neither the tall trees nor the 
undergrowth are as luxuriant as those in the trop- 
ics. The hardwood, while being very durable and 
strong, is not usually as heavy or as difficult to 
work as are tropical hardwoods. On the other 
hand it is more difficult to extract than softwoods. 
The chief commercial species are oak, ash, beech, 
elm and poplar. 

The temperate hardwood forests have suffered 
greater destruction at the hands of man than any 
other forests. Because of the favourable mid-lati- 
tude climate and the rapid expansion of population 
in these areas, the forests have been extensively 
cleared to make way for agriculture and industry, 
and the areas of forest which remain represent only 
a fraction of the original cover. Temperate hard- 
woods have also been used for house- and ship- 
building for many generations as well as for fuel, 
and have thus been greatly depleted. They now 
occupy only those areas found unsuitable for agri- 
culture or remote from centres of settlement. 

The chief areas of occurrence of temperate hard- 
wood forests are in northern China (including Man- 
churia) and Japan, where agricultural populations 
have lived for thousands of years; west, south and 
central Europe, where the growth of agriculture 
and industry has made very great inroads into the 
forests and eastern North America where, though 
more recently settled, expansion of agriculture and 
industry has been extremely rapid and where mas- 
sive exploitation of the accessible eastern forests 
in the nineteenth and early twentieth centuries has 
greatly reduced their extent or reduced their value. 
Some temperate hardwoods are also found in 
southern Australia, especially in Tasmania and 
Swanland, Western Australia. 

3. CONIFEROUS FORESTS. Coniferous for- 
ests cover a broad belt of land in both North Ame- 
rica and Eurasia, to the north of the temperate 
hardwood belt. They also grow on uplands and 
mountains or in areas of sandy or porous soil in 
the milder temperate areas because they are better 
adapted to withstand cold and drought than the 
broadleaved trees. Conifers are tall, straight, ever- 
green trees with narrow, needle-like leaves, and take 
their name from the cones in which they bear their 
seeds. Only a few conifers, such as the larch, are 
deciduous. The needles limit transpiration and thus 
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enable conifers to grow in drier areas, while the 
fact that the trees are evergreen means that growth 
can begin immediately after the long winter and 
thus the trees can make maximum use of a relatively 
short growing period. Most coniferous trees are 
softwoods and are light in weight, which makes them 
easier to cut and transport. Though they often 
grow to a height of 100 ft (30 m) or more, the coni- 
ferous trees do not have the wide buttress roots 
which make tropical trees so difficult to fell. More- 
over, although there is a wide variety of species 
in the spruce, pine, fi: and larch families, the trees 
usually occur in pure stands consisting of one par- 
ticular species. The major commercial species are 
the pines, such as the white pine, Scots pine and 
lodgepole pine; the firs, such as the Douglas fir 
and the balsam fir; and the spruces, particularly the 
Norway spruce and the red spruce. The deciduous 
larch is also of some commercial importance and 
the Parana or Auracaria pine found in South Ame- 
rica, which yields harder wood than many conifers, 
is also important. 

Coniferous forests are only moderately dense and 
they become appreciably thinner in colder or drier 
regions. The most dense, luxuriant coniferous for- 
ests are found in western North America. The dark 
shade cast by the uniform tree cover inhibits the 
growth of an understorey vegetation, especially in 
areas where there is little sunlight, though where 
the forest thins on the tundra margins or on moun- 
tains, tundra and alpine plants may be interspersed 
among the trees. 

Coniferous forests are located chiefly in the north- 
ern hemisphere in a belt between 50° and 70°N. 
though there are some conifers in the southern 
hemisphere. The major regions are as follows. 

(a) Western North America. The moist, maritime 
climate of northern California, Washington and 
Oregon in the U.S.A., British Columbia in Canada 
and south-western Alaska, gives rise to a very luxu- 
riant coniferous forest cover on the coastal plains 
and mountain slopes, though the higher and more 
northerly areas have a poorer vegetation. Some of 
the largest conifers in the world, such as the Douglas 
fir, the Sitka spruce, as well as the gigantic Cali- 
fornian redwoods or sequoias are found in this 


LUMBERING 


The extraction of timber from natural forests is or- 


ganized in seyeral stages, which may be described 
-as follows. 


1. PREPARATION. The first stage is to survey 
the area to be exploited. It is important to find out 
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region. 
(b) Central and Eastern North America. Thed 
more continental climate and the thin soils o 
Laurentian Shield support a less luxuriant an 
ten more scattered type of coniferous forest w 
however, contains many valuable species su 
the red spruce, white pine, jack pine, pitch p 
hemlock and balsam fir. This type of forest exten 
southwards around the Great Lakes and into t 
Appalachian mountains. 
(c) Southern U.S.A. The dry sandy soils of 
parts of the American South support a conif 
rather than a deciduous tree cover despite the 
moist climate. The longleaf, shortleaf, lobloll 
slash pines are found from Virginia to Texas. 
(d) Northern Europe. The Scandinavian 
tries—Norway, Sweden and Finland—as well 
jacent areas of northern Russia, support a val 
coniferous forest, the chief trees of which ai 
Scots pine, Norwegian pine, spruces and la 
Many upland areas farther south, such as no 
Britain, the German and Central European up 
and even parts of Italy also support conifero 
ests. Many areas in Europe which formerly 
hardwood species have been planted with conilé 
(e) Asiatic U.S.S.R. Much of northern Si 
extending in a broad belt from the Urals to 
Pacific coast, is forested with conifers. The fore 
are thinner on their northern and southern ma 
where the climate is either too cold or too 
in many areas hardy birch trees thrive bette 
conifers. There are also breaks in the forest 
huge marshy or swampy areas intervene. The 
forest reserves are remote and, until recen! 
mained largely unexploited. 
(£) Southern Continents. Two major are 
South America have coniferous forests: the Y 
coastlands of southern Chile and the souther 
of the Brazilian plateau. The former is remote, I 
ged and is thus little exploited but the latter 
important forest area and yields the valuab 
rana pine. i i 
The North Island of New Zealand is n 
its Kauri pine. South Africa and Australia 
only small areas of natural coniferous fores! 
these are of only local importance. i 


where the best stands of timber are, or W 
most valuable trees are most numerous, SO ™ 
best parts of the forest, can be used. It WOU 
uneconomic to open up a forest area whe 
were few valuable trees. The requirements 10 
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port must also be taken into consideration and pos- 
sible routes for extraction planned. The next stage 
is to open up the forest by cutting tracks and roads 
which will give the lumbermen access to the trees 
and also allow the logs to be removed. If the area 
to be exploited is distant from centres of popula- 
tion, as is often the case in the tropical forests and 
in parts of Canada and U.S.S.R., a camp will also 
have to be established with living quarters for the 
men, facilities for servicing and maintaining equip- 
ment, and stores of food and fuel supplies. If ele- 
phants are used, as in some Indian and South-East 
Asian forests, these too will be housed in a central 
camp. One other form of preparation is also neces- 
sary in some cases. This is the killing of very hard 
and heavy trees such as teak by ring-barking or re- 
moving a strip of bark from the trunk. This is some- 
times done several years before the tree is to be 
felled and allows the tree to dry out a little so that 
it is easier to work. 
2. FELLING. Once all the appropriate prepara- 
tions have been made, felling can begin. The trees 
may be felled with axes or handsaws, but almost 
everywhere today powered saws are used for speed 
and ease of felling. The trees must be cut in such a 
way that when they fall they do not fallin the wrong 
direction, crushing nearby trees or falling awkward- 
ly so that they are difficult to move. The branches 
are stripped and the trunks sawn into suitable 
lengths as logs. 
3. EXTRACTION. The logs are moved to collec- 
tion points on the network of access roads and then 
taken by tractors to the riversides for floating down- 
stream or loaded onto railway trucks, lorries or 
sledge trains for transport to the mills or exporting 
ports. The types of vehicle and methods of transport 
used vary with the region. The main methods are 
as follows. 
(a) Spar-tree method. In British Columbia and 
the Pacific North-West of the U.S.A. the forests 
clothe the steep slopes of the Rockies, the Cascades, 
and the Pacific Coast Ranges, and under these con- 
ditions transport of the logs is rather difficult. The 
usual method of extraction is therefore to clear an 
area with the exception of a tall spar tree. This tree 
is topped to a height of about 200 ft (60 m) and 
secured and stabilized by guyropes. It is then fitted 
with pulley apparatus, by which the individual logs 
are lifted and swung down the valley side. In the 
Valley floor a light railway is laid and as the logs 
‘i swung down they are loaded into waiting trucks 
i transport to the coast or to a suitable stream 
n which they can be floated to the mills. Opera- 


he this region usually continue all the year 
n 


(b) Sliding and floating. In most of the coniferous 
forests in eastern Canada and the U.S.S.R. lum- 
bering follows a seasonal pattern. This is because 
of the great variations in weather conditions be- 
tween summer and winter. In winter the ground 
is frozen and snow-covered and the streams frozen; 

in summer the ground thaws out and is often very 

muddy and waterlogged. Thus the trees are felled 

in winter and early spring when they can be drag- 

ged or skidded fairly easily over the slippery 

ground. They may be dragged by tractors individ- 

ually, but often they are loaded onto sledges or 

sledge trains for transport to the river-side. Here 

they are piled up to await the spring thaw. When 

the rivers thaw the logs are rolled into the streams 

and float downstream. They often get jammed 

against obstacles and so lumbermen have to fol- 

low the logs in boats, and when necessary have 

to manoeuvre the logs round obstacles or free 

them from jams. The logs float down the tributaries 

to the main rivers where they are collected into 

rafts held by booms and thus float down to the 

mills. 

(c) Traditional teak extraction The teak forests 

are mostly in monsoonal areas in Burma and 

Thailand and thus, as in most of the coniferous 

forests, there is a seasonal rhythm to the work. In 

the dry season the trees (which have already been 

ring-barked for several years) are felled and are 

dragged with the help of elephants to the nearest 

streams. In the dry season the rivers are low and 

the logs are simply laid in the channels to await 

the rains, when the rivers swell and the logs begin 

to float downstream. Jams are cleared with the help 

of elephants. When the logs reach the larger rivers 

they are collected into rafts and these float slowly 

down the major rivers, such as the Irrawaddy, to 

the sawmills and the sea. The rafts take some time 

to complete their journey and the men who guide 
them live on the raft, erecting small huts on the 

logs which are roughly bound together. 

(d) Mechanized lumbering in the tropics. The tra- 
ditional methods of extraction, using axes, ele- 
phants and hand labour are no longer used in most 
areas in the tropics. Instead modern equipment 
such as tractors, power saws and so on is employed. 
Because the climate is not markedly seasonal, oper- 
ations go on all the year round. The logs are drag- 
ged to collection points over paths of small logs to 
overcome the muddy or wet conditions experienced 
after rain. From the collection points logs are drag- 
ged by tractors to the main camp where they are 
loaded onto large lorries or light railways or are 
taken to rivers where they can be floated. If the logs 
are to be floated the heaviest logs, which would not 
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otherwise float, are fixed between two more bouyant 
logs. They are collected into rafts in the same way 
as in other areas. Where rivers are not suitable for 
floating, or where the forests are fairly easily acces- 
sible from roads and railways, conventional means 
of transport may be more widely used, as in 
Malaysia. 
4, REPLANTING. When the timber has been 
extracted the timber company is usually legally 
bound to ensure that forest regeneration can take 
place. This usually means that new seedlings have 
to be planted in place of felled trees, though if only 
a few trees are extracted, as in many tropical areas, 
it is sufficient to make sure in felling that there are 
sufficient saplings of the same species as the felled 
trees, so that the species is not wiped out. Trees of 
the same species as those felled may be replanted, 
but often trees are replaced by quicker-growing or 
more valuable species. 


Silviculture 
The extraction of timber from planted forests 


is usually much simpler than extraction from 
virgin forests. Because the trees have been planted 
occasionally thinned and generally cared for by 
foresters or farmers, they are usually of a similar 
age, of similar quality and of a single species, This 
means that when the trees mature they can all be 
cut by clear-cutting methods. There are no young 
trees to be avoided and none need be rejected, on 
grounds of size, age or quality. Transport is easier, 
partly because clear-cutting can be practised, and 
partly because in planted forests there is always a 
network of roads and tracks which allows foresters 
to reach all parts of the forests for regular inspec- 
tions, thinning of saplings or spraying with insecti- 
cides. Ground conditions are often better than in 
natural forests because waterlogged areas are usual- 
ly drained with the dual purpose of easing trans- 
port and promoting tree growth. Moreover, nurs- 
eries are constantly in use, raising trees for replant- 
ing, and thus reafforestation is a normal part of the 
foresters’ work and not an enforced measure which 
companies grudgingly undertake. 


FACTORS AFFECTING LUMBERING 


The very different nature of the forests in the dif- 
ferent climatic zones means that the techniques of 
extraction, the economics of exploitation and the 
degree of mechanization vary greatly. The under- 
developed economies of many tropical countries 
also mean that, while many forest areas, both 
hardwoods and softwoods, in the temperate areas 
are subject to constant exploitation, many of the 
vast forests of the tropical areas are little used. Coni- 
ferous forests form only about a third of the world’s 
total forest area but they account for about half 
the total wood and two-thirds of the industrial 
wood output. Not only are the temperate forests 
used more, they are used more intensively and yield 
many species, whereas in tropical forests only 
specific, highly-valued timbers are usually extracted. 
Temperate forests, because of their greater use are, 
however, better supervised to prevent overcutting 
and to ensure that trees are replaced by new seed- 
lings. The major characteristics of lumbering in the 
two zones are summarized below. 


Tropical lumbering 


Lumbering in tropical forests faces two kinds of 
difficulties, namely difficulties of extraction and 
lack of accessibility to major markets, 


1. NUMEROUS SPECIES. The occurrence of 
very many different species of timber in a relatively 
small area, some of which may be far more valuable 
than others, makes the location and extraction 
the more valuable trees difficult and expensive. This 
difficulty is aggravated by the fact that trees do not 
occur in stands. The understorey vegetation and 
the tangled creepers and undergrowth make access 
to the desired trees difficult. The valuable trees ate 
usually the largest and, in felling them, other trees 
may be destroyed or may hinder felling operations. 
The huge buttress roots obstruct felling operations, 
making the base of the trunk too large to be = 
through, so that lumberjacks have to do their w 
above ground level. Finally the great size oft 
trees, which may be several feet in diameter, an 
the great weight of most of the valuable et 
trees makes them extremely difficult to handle, è 
with modern machinery. 

2. TRADITIONAL METHODS OF EXTRAC 
TION. In most tropical areas the volume © thet 
handled is small because, for one reason or ano ‘af 
modern machinery is not utilized. Where jee s 
of extraction is small it is not always economii 
employ large plant. The timber extracted for 
as domestic fuel, e.g. in much of Latin AmA 
Africa, is usually derived from the smaller 
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and mechanization is unnecessary. The dispersed 
nature of the valuable trees also inhibits the use of 
machinery. In mountain areas, as in parts of South- 
Fast Asia the steep slopes of many hillsides are an 
additional problem. In Burma, India and Thailand, 
where extraction of teak has long been an impor- 
tant activity, the use of elephants is traditional. In 
most areas, however, where lumbering is now on 
acommercial scale, e.g. in Malaysia and some parts 
of West Africa, the use of machinery is becoming 
more and more common. 
3, JUNGLE ENVIRONMENT. Not only are 
tropical forests difficult to penetrate but roads, once 
built, are difficult to maintain because of rapid re- 
growth of the vegetation. Moreover the jungle en- 
vironment is far from hospitable. The damp, hot 
atmosphere, the presence of insect pests and of a 
variety of wild animals such as tigers, elephants and 
snakes, as well as the prevalence of a number of 
unpleasant tropical diseases, all discourage the ex- 
ploitation of tropical forests. 
4, LOWER DEMAND FOR HARDWOOD. 
While some of the tropical hardwood species are 
very valuable and are in demand for constructional 
purposes or as cabinet woods they are not in de- 
mand for pulp and paper making. As yet pulp 
making with hardwoods, though possible, is more 
difficult and expensive. Thus while softwoods are 
assured of a growing market, tropical hardwoods 
have asmaller potential market, and one which may 
shrink with the development of other building 
materials. Moreover, tropical hardwoods compete 
with temperate hardwoods which, though in short 
supply, are both more accessible and more easily 
extracted. This factor has deterred tropical forest 
exploitation in the past, but nowadays, the overall 
growth in demand for timber is so great, and the 
Pressure on softwoods is such that the exploitation 
of tropical forests is becoming essential if world 
Supplies of constructional timber are to be main- 
tained. However, until tropical hardwoods can be 
easily turned into pulp, their relative share of the 
. ot market will remain fairly small. 
i NON-REPLACEMENT OF SPECIES. Trop- 
Hi hardwood trees are large and take a long time 
mature. Moreover, the pressing need is for soft- 
Woods, which can be turned easily into pulp and 
Paper. Thus many areas, cleared of their original 
ees have been replanted not with the original 
ioe but with pines and other fast-growing soft- 
ies This, in the long run will make the forests 
i valuable as the highly-priced cabinet woods and 
6. e constructional woods will be exhausted. 
E OSION. In tropical regions, where the rain- 
18 usually very heavy, as soon as the tree cover 


is removed or thinned, erosion rapidly takes place. 
This may impoverish the soil, preventing the re- 
establishment of the original species. A poorer se- 
condary growth takes their place. Re-growth may be 
entirely excluded if the soil is completely removed 
or if the stripping of the forest results in landslides 
or deep gullying. 

7. SHIFTING CULTIVATION. Many forest 
areas in the tropics are rendered unsuitable for ex- 
ploitation by the activities of shifting cultivators. 
These people may own the land so that it cannot 
be used for forestry or may encroach onto state- 
owned land because of population pressure. The 
forests may degenerate in terms of species because 
of periodic burning, or may be replaced by lalang 
grass or other useless vegetation. Moreover shifting 
cultivation, if wrongly practised, may lead to seri- 
ous soil erosion. 

8. TRANSPORTATION. The heaviness of the 
logs and the impenetrability of the forests on the 
one hand, and the generally underdeveloped nature 
of the areas in which they occur on the other, com- 
bine to make the removal of felled logs very diffi- 
cult. The largest areas of tropical forests are in the 
underpopulated and remote Amazon and Congo 
Basins. The lack of communications, small labour 
supply and lack of a basic local market hinder deve- 
lopment of such areas. It is notable that the best 
developed tropical forests are those in areas near 
the coast, e.g. in South-East Asia. 

In many areas the transport of logs is by water 
rather than land, the logs being floated down-river 
to coastal ports or industrial centres. This is com- 
monly the case in coniferous forests and is also 
practised in some tropical countries. It is a relative- 
ly cheap mode of transportation for the logs. In 
Burma, for instance, teak logs are floated down the 
river Irrawaddy to Rangoon and are then exported. 
Both the Amazon and Congo basins have a dense 
network of streams and major rivers but these have 
not been utilized to any great extent. This is partly 
because the heaviness of some of the huge logs 
makes floating difficult, and partly because the scat- 
tered distribution of the most valuable trees means 
that land transport before the logs reach the rivers, 
is more complicated. Whereas land transport is of- 
ten aided in the coniferous forests by the freezing 
of the ground, tropical forests have no such advan- 
tage. Thus rivers are of no value unless the trees 
can be easily taken to them. 

In some tropical forest areas the role of water 
transport is relatively small, e.g. in Malaysia. In 
West Malaysia, particularly, logs are usually car- 
ried by road or railway rather than by river. This 
is partly due to the unsuitability of many rivers for 
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log transport because of interruptions by rapids, 
but is also due to the fact that where markets are 
available it is possible to use more expensive means 
of transport for the logs. In fact if markets are avail- 
able most extraction difficulties are likely to be 
overcome. Japan and Australia form ready markets 
for Malaysia’s timber but the Amazon basin has not 
been thoroughly exploited because it is not near 
large centres of demand. 
9. ACCESS TO MARKETS. While most of the 
temperate hardwood and softwood forests are lo- 
cated close to major industrial areas and population 
centres such as eastern U.S.A. and Canada, West- 
ern Europe and western U.S.S.R., most tropical for- 
ests are situated in sparsely peopled areas in coun- 
tries which as yet have relatively little industrial de- 
velopment. Thus there is no local market to en- 
courage the exploitation of tropical timber resour- 
ces. At the same time, the tropical areas are distant 
from the consuming countries so that transport costs 
must be added to the high costs of extraction 
when the timber is exported. Only those areas of the 
tropical forests which are readily accessible, e.g. 
South-East Asia, have so far been exploited. Not 
only are the South-East Asian forests located at no 
great distance from the sea on a series of islands 
and peninsulas, but they are fairly close to two 
areas where timber demands far outstrip supplies, 
namely Japan, where much of the original forest 
cover has long been cleared, and Australia, where 
only about 6 per cent of the land is under forest. 
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Temperate lumbering 


Lumbering in the temperate forests is generally 
better developed than in tropical areas. The short. 
age of temperate hardwoods means that coniferous 
forests are by far the most important source of 
wood both for construction and industry. 

1. STANDS OF TIMBER. The presence of con- 
siderable stands of a single species makes it easier 
to locate and extract the valuable types of timber, 
In some cases all the timber in an area may be of 
value for some purpose and in this case the easiest 
type of extraction is clear felling in which all the 
trees'are removed. The lack of dense undergrowth 
in coniferous forests is also an advantage, and the 
lack of buttress roots makes it possible to cut the 
trees at ground level. The trees are generally smaller 
and lighter than those of tropical forests and are 
transported relatively easily by machines or by 
dragging them over frozen ground in winter. 

2. MECHANICAL EXTRACTION. The great 
demand for timber has stimulated the moderniza- 
tion of forestry and a wide range of machinery is 
now used. Power saws, tractors, and other heavy 
plant for transporting logs are standard equipment 
in the temperate forests. 

3. LIVING CONDITIONS. The itinerant lum- 
bering camp, set up in an area which was being 
felled and then moved to a new location when a 
new area came under the axe, is no longer the major 
system of timber extraction in temperate areas, 


10.A Lumbering in California, where diesel tractors and other equipment are commonly used to transport the huge 


logs. Pau/ Popper Ltd. 
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though such camps still operate in some regions. 
The intensification of forestry has led to a change 
from the pattern of seasonal employment and work 
now goes on all the year round. The replanting and 
re-use of forest areas and the continual move to- 
wards ‘tree-farming’ rather than exploitation has 
led to the development of settled communities of 
forest workers. Thus lumbermen do not have to 
face the hardships of the past and their way of life 
is not so unattractive as that of lumbermen in the 
tropics. In Scandinavia the forests are owned as 
part of mixed farms and trees are treated as a crop 
by the settled farmers of these countries. 

4, STEADY DEMAND FOR TIMBER. The de- 
mand for softwoods is continually expanding. 
Conifers are the chief source of cellulose for the 
paper industry and those trees of lower quality, 
which cannot be used for paper, can be pulped for 
use as fibreboards or particle boards. Cellulose is 
also used in the synthetic textiles industry. More- 
over the major coniferous forests are located in or 
near areas which form the largest markets for pulp 
and paper products. At the same time traditional 
uses of softwoods for constructional industries and 
for furniture are still important in spite of a greater 
use of alternative materials. This is partly due to 
the ready availability of softwood timber, which is 
easily exploited, while local hardwoods are in short 
supply and tropical hardwoods must be imported. 
5. SOUND FOREST PRACTICES. Although 


much forest land is privately owned in some Euro- 


pean countries and in the U.S.A., the governments 
of these countries keep a close control on forest ex- 
ploitation. In the U.S.S.R. all forests are state- 
owned and the state controls forest exploitation. 
Much of the forest in Canada is also administered 
by the government. Forestry practices in the past 
were often wasteful and careless, and no thought 
was given to providing timber for future generations, 
but nowadays, a greater realization of these needs, 
and strict government supervision mean that con- 
servation, replanting, the preservation of young 
trees, protective measures against diseases or pests 
and other aspects of forest management are of a 
high standard. Many forests are run like huge farms 
on a rotation system whereby a certain area may 
be cut at intervals of about seventy years. Some 
forests have been degraded by the removal of the 
high quality trees and in general the quicker-grow- 
ing species are favoured in new plantations or in 
replanting cleared areas, but the need to maintain 
stocks of all the valuable species is realized. Erosion 
is less of a problem than in tropical areas, though 
it has been allowed to take place in the past in such 
areas as the southern states of the U.S.A. Reaf- 
forestation, sound felling practices, such as cutting 
in swathes along contours, and careful replanting 
after felling have minimized erosion in such areas 
today. 

6. TRANSPORTATION. The lack of under- 
growth, the smaller size and relative lightness of 
the logs, and the ability to clear a fairly large area 
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at one time, make timber extraction in coniferous 
forests easier than in tropical forests. Moreover the 
logs can be dragged easily over the seasonally-fro- 
zen ground and can be floated downstream to pulp 
or saw mills. Because of the bulk of the timber, the 
pulp and paper industry is usually raw material 
based and thus the distance which logs have to be 
transported is relatively small. Wood-based indus- 
trial plants also require so much water that they 
are necessarily sited near rivers. Thus transporta- 
tion problems are minimized, for the logs can be 
floated directly to the mills. This contrasts markedly 
with the situation in tropical forests where, for in- 
stance, teak from northern Burma may take more 
than a year to float downstream to Rangoon and 
must then be exported. 
7. ACCESS TO MARKETS. Almost all the con- 
iferous forests are near major industrial areas and 
advanced societies where timber, paper and pulp 
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products are all in constant demand. It is Notable 
that those coniferous forests which are distant from 
major population centres, such as those of southern 
Chile or Asiatic U.S.S.R. are not in fact greatly ex. 
ploited. In some countries, such as Sweden, Finland 
or Canada, lumbering is a major activity, and tim. 
ber supplies far exceed domestic demand, but 
markets in Britain and other European countries 
with little natural forest are easily accessible, 
Moreover, much of the timber trade between ad- 
vanced countries is carried out not in the form of 
logs, but of pulp and paper which are more easily 
transported. Thus Britain, whose timber output is 
negligible and whose pulp production is also small, 
is a major producer of paper. It imports pulp largely 
from Sweden. Similarly, the U.S.A., which has the 
highest paper consumption in the world, provides 
a ready market for pulp and paper products from 
Canada. 


FOREST PROBLEMS 


For thousands of years the action of Man has been 
gradually diminishing the world’s forest resources 
by burning, clearing and felling trees for fuel, or to 
make way for agriculture, settlement or industry. 
This was a relatively slow process in many areas, 
but it has now been speeded up by population ex- 
pansion. In many underdeveloped countries today, 
where wood is the main source of fuel, where addi- 
tional land is constantly being developed for agri- 
culture, or where traditional extensive forms of agri- 
culture such as shifting cultivation are practised, 
the forests are still being very rapidly reduced. This 
is true of many African, Asian and South American 
countries. 

In Europe much of the land was cleared for agri- 
culture in early times. The development of industry 
led to rapid use of remaining forests for fuel, usually 
in the form of charcoal, and for constructional pur- 
poses. Wood was essential for the shipbuilding in- 
dustry until the nineteenth century, and this led to 
the depletion of temperate hardwood reserves, The 
coal-mining industry consumed millions of logs as 
pit-props, and more wood was needed for railway 
sleepers when the railways were rapidly developed 
during the nineteenth century. The growing popu- 
lation also put pressure on timber supplies for the 
construction industry. Finally, the use of wood- 
cellulose for making paper on a large scale created 
an enormous and ever-growing demand. Of all the 
uses for timber the pulp and paper industries are 


the fastest-growing and the most likely to continue 
to expand. 


Other temperate areas suffered similar depreda- 
tions on their forests. In China forests have been 
greatly reduced by its long-established civilization 
based on agriculture, except where the land was ut- 
suited to farming or was too remote. Moreover, the 
forests also provided the chief source of fuel. Even 
today three-quarters of the 4,800 million cu. ft (136 
million cu.m) of timber removed annually from 
China’s forests is used as fuel. 

In North America, forest exploitation began much 
later, but from the beginning, forest removal has 
been very rapid. The forests were cleared by settlers 
for agricultural and later for industrial pu 
Mechanization was soon introduced and this es A 
forest exploitation both quicker and easier., m 
vast forests of the North American conia 
seemed endless and little attention was paid tot 

ossibility of forest exhaustion. i 
d The = eS of forests as an inexhaustibé 
resource has led to many problems. Their rapi¢ © 
ploitation since the nineteenth century and oe A 
covery of many new uses for wood and woo fa 
ducts has made clear, what the traditional er es 
extraction did not show, that forests cannot bs we 
sarily regenerate naturally. If too many "g oft 
cut, or if areas are clear-cut, the forest is n0 a 
able of re-establishing itself. Moreover, ie ar 
a small proportion of the trees are selected fo is 
ting, this may degrade the forest by preven 
regeneration of that particular valuable Ute: | 
instance, some parts of the forests in nortin te 
U.S.A. have been degraded in this way bY 
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moval of a large proportion of the valuable Douglas 
firs, While less valuable species have been ignored. 
If too many trees of a species are removed, the pro- 
duction of seeds and of new trees is of course in- 
hibited. 

Forest degradation and removal are not the only 
evils which result from overcutting. In many areas, 
especially where trees formerly clothed mountain 
or hillslopes, the removal of the forests has initiated 
or encouraged soil erosion by gullying o1 sheet- 
wash, or has prompted landslides. The soil re- 
moved from the land has helped to silt up river 
beds and has thus caused flooding or reduced the 
possibilities of navigation. Agriculture and forest 
removal have had drastic effects on the U.S. South, 
and it was in order to overcome the problems 
caused by incautious farming and forestry practices 
that the Tennessee Valley Authority (see Chapter 
3) was set up. 

The removal of forests has economic implications 
also. For instance, almost all the exploitable forest 
in Britain had been removed by the time of the 
First World War, and only during the war, when 
the difficulty of maintaining supplies was really felt, 
was it realized how important a domestic supply of 
timber was. After the war in 1919, the Forestry 
Commission was set up to plant and protect forest 
resources. 


10.2 Total timber removals of major timber produc: the 
the proportion used as fuel. F.A.O. Yearbook of Forest Product Statistics 


The realization of the importance of maintaining 
timber supplies did not come in most countries un- 
til the twentieth century. Much wastage could have. 
been avoided if forests had been under state rather 
than private ownership or if legislation had been 
enacted earlier. Even today timber companies 
would not have taken to replanting and conser- 
vation practices but for government intervention and 
legislation regulating forest exploitation. Before 
governmental intervention, timber companies na- 
turally avoided the expense involved in maintaining 
nurseries and in replanting cleared areas, and they 
also exploited the most valuable species without 
thought for the future. The giant sequoias or red- 
woods of California, whose enormous height and 
girth made them extremely valuable, were drastic- 
ally overexploited. Temperate hardwoods were also 
overexploited and some tropical hardwoods, par- 
ticularly teak, were overcut to such an extent that 
Thai and Burmese forests were impoverished. Both 
Thailand and Burma have greatly reduced output 
of teak in order to conserve this valuable timber. 
Economy was not the only factor which made tim- 
ber companies unwilling to replant. A major factor 
was the length of time taken for trees to mature. 
Many people were deterred by the fact that they 
themselves could reap no benefit from planting be- 
cause it takes from 50 to 200 years for trees to 
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mature. In temperate areas most conifers take from 
fifty to seventy years to reach maturity and hard- 
woods such as oak may take between 100 and 150 
years. The rates of growth and reproduction in the 
tropics are usually more rapid, but nevertheless, 
the time taken for large forest trees to mature is be- 
tween 50 and 100 years. Thus only a few far-sighted 
foresters were prepared to plant young seedlings in 
place of felled trees. 

Increased government control has greatly im- 
proved the situation in many countries, but some 
intractable problems remain, especially in the un- 
derdeveloped world. Here, despite nominal govern- 
ment control, the lack of communications, difficult 
terrain, and remoteness of many forest areas, make 
it difficult to adequately supervise forests. The for- 
ests may be depleted by shifting cultivators who 
burn mature forest to make way for their crops and 
may prevent true forest regeneration. Many areas 
have been deforested or degraded as a result in 
Africa, South America and Asia. The use of forest 
timber as a source of fuel is also difficult to super- 
vise adequately and in most tropical countries, as 
well as many less-developed temperate ones, almost 
all tree-cutting is for this purpose. In Nigeria or 
Tanzania, for example, about 98 per cent of total 
timber removals are devoted to fuel supplies. In 
Brazil the proportion is 80 per cent, in Colombia 
90 per cent, in Indonesia 95 per cent and in India, 
Turkey and Spain about 60 per cent (Fig. 10.2). 

Where forestry is on a commercial scale, as in 
Malaysia or the Philippines (the world’s leading 
hardwood exporters) other problems arise, such as 
the difficulty of controlling erosion in a tropical en- 
vironment, and the conflict between conservation 
and economic extraction. Ease of extraction is im- 
portant because it encourages the development of 
industry and boosts export earnings. Economically, 


the best place to build roads for the removal of 
timber in tropical areas is along the ridge tops be- 
cause the valleys are often steep, narrow and wind» 
ing, unlike the broader, straight glaciated valleys of 
many temperate areas. Unfortunately this position. 
ing of the roads leads to greater erosion than any 
other position, as it allows gullies to start forming 
right at the top of the slopes. Such gullies may then 
extend right down the valley sides. Much more rig- 
orous conservation measures are needed in tropical 
than in temperate forests, but if these were imposed, 
exploitation might be inhibited, with a consequent 
reduction in valuable exports and local industrial 
development. To make matters worse, little re- 
search has yet been done on erosional problems in 
tropical regions and thus it is more difficult to know 
what conditions to impose on timber operators. 

Another problem of foresters in many parts of 
the world, especially in dry or seasonally-dry re- 
gions, is the danger of forest fires. Fires may start 
spontaneously in hot dry weather or be caused by 
lightning, e.g. in British Columbia, but they are 
much more frequently started by human agencies. 
Fires lit by shifting cultivators may get out of 
control; picnickers or tourists may start fires; 
sparks from steam-locomotives may ignite trees be- 
side railways, and so on. In some years the U.S.A. 
alone may have 100,000 or more forest fires to deal 
with, 90 per cent of which are started by human 
agents. Such fires may destroy many millions of 
acres of forest in some cases, and are a constant 
drain on forest resources. The worst fires completely 
destroy the forest cover, while minor outbreaks may 
destroy young seedlings and hinder forest regene- 
ration. The danger of fires is less in humid areas 
such as Western Europe or the equatorial belt, but 
even here, in dry spells or heat waves, fires may 
sometimes occur. 


FOREST CONSERVATION AND MANAGEMENT 


The many problems outlined above have at last 
been fully realized by most governments and also 
by the public at large in many countries. Legislation 
and the growth of a much more enlightened out- 
look among timber producers has led to great im- 
provements in forest utilization. It has also been 
realized that, while the aim of maintaining timber 
supplies is most important, there are many other 
advantages of protecting forests and promoting 
their growth. These include the safeguarding of 
water supplies by protection of the watershed areas, 
soil protection, flood control and the provision of 
recreational and sporting facilities. The main ways 


in which forestry problems are overcome are a 
follows. led 
1. AFFORESTATION. Nowadays forests i 
for timber are almost always replanted with seed a 
trees. In Germany, for instance, every tree cut “ial 
by law, be replaced by a new tree. This has the oe 
advantage of ensuring timber supplies and A 
ing the soil. At the same time, many areas us vat 
have not been previously covered with forest 
which, though cleared for agriculture for ma 
turies, are only marginal crop or pasture lands, 
been planted with trees. In Britain for instanc’, 


to 
area under forest has doubled since 1919 du 


ny cen 
have 
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plantings. In some countries such as Finland, the 
importance of forestry is such that the government 
actually gives incentives to farmers who turn over 
their arable land to forest. Much planting has also 
taken place in the U.S.A., especially in formerly 
eroded or impoverished areas such as the Tennessee 
Valley. In the southern continents, especially in 
Australia and New Zealand, which had little natu- 
ral forest in many regions, quick-growing conifer- 
ous trees have been planted to boost timber sup- 
lies. 

i The new trees may or may not be the same as 
those removed. For instance, the shorter growing 
period, and the greater usefulness of conifers for the 
pulp and paper industry, encourages the planting 
of such trees in areas which were previously covered 
with temperate or tropical hardwoods. The non-re- 
placement of some species is often outweighed by 
the economic advantages of planting a quick-grow- 
ing species or one which will have a greater range 
of uses, Valuable trees from other parts of the world, 
which are not native to a particular area, can also 
be used advantageously. Thus a number of conifer- 
ous varieties has been established in Australia, while 
Australian eucalyptus trees are grown in the drier 
parts of the U.S.A., notably in California. 

Many areas which did not previously support 
forest have been planted in order to halt soil erosion 
or for other reasons. Parts of the Prairies, formerly 
grasslands, have been planted under the Soil Bank 
policy (Chapter 3). Trees are often planted on sand- 
dunes, especially near the coast, to halt dune-move- 
ment. The Landes of south-western France is a 
sandy, inhospitable region, where forestry has not 
only stabilized the sand but greatly improved the 
economy of the area, which is now a major p10- 
ducer of ‘naval stores’ such as turpentine. Trees have 
also been planted in many wind-swept grassland 
areas as wind-breaks. 

Many areas, long cleared for agriculture, could 
Profitably be replanted with forest, for in such areas 
as moorlands, rough pastures and mountain-sides, 
forestry may well represent a more economical use 
of land than the traditional pastoral economy. This 
is the case in many parts of upland Britain such as 
ae Wales or the Scottish highlands, and in parts 
i rance, e.g. the Massif Central. In many parts 

Italy, where the hillsides have been impoverished 
and eroded as a result of overgrazing, afforestation 
ons not only provide an income from timber but 
$ : see to rehabilitate the land. 
ba PROVED CUTTING PRACTICES. For- 
i pean a better chance of regeneration and sur- 
te if cutting is selective, that is if only mature 

es, or Weak or diseased trees which are wasting 


space, are removed. This ensures that enough trees 
are left to prevent erosion, and that the species can 
regenerate. Selective cutting in this sense is very dif- 
ferent from the type of selection by which all the 
trees of a valuable species are removed and the for- 
est is degraded. Unfortunately selective cutting, 
properly practised, has a number of disadvantages, 
which means it is often not economic. The larger 
trees may crush or uproot smaller ones when they 
are felled, thus preventing the young trees from 
reaching maturity. At the same time, the cutting of 
only a few trees makes extraction difficult, because 
logs have to be moved through a mass of younger 
saplings and smaller trees. 

The alternative to selective cutting is clear-cut- 
ting, by which all the trees are removed of whatever 
age or type. This may be initially wasteful, but, if 
the area is then planted with seedlings, erosion can 
be minimized. When the new trees have matured 
the area can again be clear-cut because all the trees 
will be of the same age and roughly the same size. 
Clear-cutting has great attractions from an econo- 
mic point of view because it is cheaper and easier 
to operate. Thus in the long term clear-cutting is 
probably the best method for many areas. In some 
areas, e.g. in southern U.S.A., Sweden, Finland, 
where forests are scientifically managed, trees are 
farmed on a long-term rotation system which en- 
sures a sustained yield of timber. Each year a certain 
area can be cut and replanted, and then left for 
about seventy years while the new trees mature. 
Many large pulp-milling companies, which own 
their own extensive forests, practise such a system 
because they can ensure a steady flow of timber at 
a rate suited to the capacity of the mill. They can 
plant whatever timber is best suited to their end- 
products, and can be sure that the timber they use 
is of a uniform standard. 

Clear-cutting, if not properly organized, how- 
ever, may lead to soil erosion, especially on steep 
slopes, but this can be overcome by cutting in 
strips parallel with the contours, or, in areas liable 
to wind erosion, in strips aligned transverse to the 
prevailing wind. 

3, FOREST PROTECTION. Both natural and 
planted forests must be protected from natural ha- 
zards such as fires and pests. The best protection 
against fires is a close system of lookout towers and 
air patrols, such as that maintained in the U.S.A. 
and Canada, to give the earliest possible warning 
of fire outbreaks so that fires can be rapidly check- 
ed. Research is also going on into the causes of fires 
and the climatic conditions in which they are most 
likely to occur, in order, if possible, to prevent 
them. Many are due to human carelessness, and as 
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10.C Forest fires are a major threat to forest reserves even in northerly countries such as Finland, where, in a dry summer 
a single spark can cause a blaze. Pau/ Popper Ltd. 


the forests are used more and more as recreation 
areas in Europe and North America, better systems 
of public education in fire prevention and control 
will have to be devised. When fires break out, they 
are fought not only from the ground by conven- 
tional means, but also by spraying from the air with 
selected chemicals. 

Insects and diseases must also be fought by regu- 
lar inspection of forests, spraying with insecticides 
and protective measures to prevent the spread of 
pests. Aerial spraying may be effective, but control 
by biological methods may be more efficient, as in- 
deed it may be in agriculture also. This involves 
finding an insect or animal which preys on the un- 
wanted insect, and introducing it into the forest to 
keep down the pest. Care must be taken, however, 
to prevent the newly-introduced insects from them.” 
selves becoming a pest by multiplying too fast. Such 
animals as rabbits or goats, sheep, and other domes- 
tic animals, which gnaw down seedlings and pre- 
vent regeneration of the forests, should also be kept 
out of forest lands. This is a major problem in In- 
dia, where many forests, though now managed by 
the state, are still subject to the grazing rights of 
local villagers, who bring their cattle or goats into 
the forests to the detriment of the trees, 

4. REDUCTION OF WASTAGE, Another way 
in which timber shortages and forest conservation 


can be tackled is by the reduction of wastage at in- 
dustrial plants, rather than in the forests themselves. 
Great improvements have been made in this field, 
such as the use of pulp which is not suitable for 
paper to make fibre- and particle- board for the 
building industry. Many large integrated plants 
make a whole range of pulp and paper Sh 
from the various different grades of pulp, wei 
of demanding only the best pulp derived from the 
most valuable trees. Bo 

Another way in which timber consumption n 
be reduced is by the greater re-use of waste eed 
in the production of newsprint and other ‘is 
paper products. This is already a well-estabi 
practice in some countries, notably in the ee 
but much paper is wasted elsewhere. Tr 
use of plastics, rather than paper and car mt 
for packaging purposes, would also ease the p 
sure on forests. d 

Another way in which wastage could be eres 
is by using trees more intensively. For in i 
lock, now used almost exclusively as timber a 
also be used to extract tannin from the bark. 
larly quebracho, used to extract tannin, oi 
much more widely used as a source of n for it- 
Another source of timber that is little use in 
dustrial purposes is old rubber trees whic 
Outlived their productive life. 


ood. 
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DISCUSSION POINT 10 
The economic value of forests 


The main use of forests is for the extraction of 
timber, and this is always likely to remain the 
most important use of forests. However, forests 
have other values which have been increasingly 
realized in recent years. Among the most impor- 
tant of these is the protection of water resources. 
Rainfall runs off forested land much more slowly 
than off cleared land. The trees intercept and re- 
tain the moisture on their leaves, or absorb it 
into their roots and stems, and this ensures a 
more gradual transfer of water. Soil erosion, 
caused by rapid run-off, and flooding, caused by 
too much water entering the rivers at one time, 
are prevented or considerably reduced. Water- 
catchment areas are thus usually protected by a 
forest cover to prevent excessive run-off. 

Afforestation may even, in some areas, help 
to improve the climate. If trees can be planted 
in dry areas, they can protect the soil from wind 
erosion, prevent excessive evaporation from bare 
ground, and add moisture to the atmosphere by 
transpiration, thus slightly modifying humidity 
conditions. The relationship of climate to land- 
use has not yet been fully established, but it 
seems likely that the presence of forests in many 
areas does slightly modify the climate. 

Forests also have great value for recreation. 
They may be beautiful in themselves or may 
beautify the landscape by adding variety to agri- 
cultural districts. They are pleasant for pitnics, 
walks and other outdoor activities, and if they 
are associated with lakes, as is often the case in 
catchment areas, they make excellent parks. For- 
s are also the homes of many wild animals and 

irds and these may be watched, as in national 
parks, or hunted for sport. Forestry and wildlife 
nae el may go hand in hand in some areas 
if properly managed, forests may create a 
A form of income from tourism. 
A pee of these uses, as well as their value for 
able i ti et forests are often a very valu- 
$ pe -use type. This was not always realized 
ah and agriculture has traditionally been 
that a a more valuable form of land-use, so 
roe have only remained in areas not 
ie or agriculture. But because of the cur- 
AEN orld growth in demand for timber, and 
sets tne the other conservational values of for- 
cha ave been realized, the attitude to forests 1s 
nging. Nowadays, existing forests are care- 


fully preserved in many countries; where they 
are exploited for timber they are governed by 
replanting regulations, and new forests are being 
established in many regions. 

There are many regions today, where forestry 
has a greater economic value than agriculture, 
and other regions where the preservation of vir- 
gin forest has an economic value far greater than 
would accrue if it were exploited for timber or 
cleared for agriculture. 


Where are forests the 
most economic form 
of land use? 


The answer to this question depends to a cer- 
tain extent on the uses to which forests are put. 
There are basically three types of forests—those 
which exist simply because they have not been 
cleared and are not yet exploited for timber; 
those which are periodically cleared for commer- 
cial timber extraction and are then replanted or 
allowed to regenerate naturally; and those which 
have been deliberately planted where forests did 
not grow before or where earlier forests had been 
cleared. 

1. VIRGIN FORESTS. In some areas it is 

economically worthwhile to preserve forests in 

their original condition without exploiting them 

for timber. In some cases it may be that the land 

covered by forest would have no value for any 

other land use, or it may contain few valuable 
trees. The clearing or exploitation of such forests 
would obviously be uneconomic and would serve 
no purpose. On the contrary, the clearing of such 
forests might well have many disadvantages; it 
might lead to enhanced soil erosion, disadvan- 
tageous modification of the climate, or changes 
in hydrological conditions, resulting in floods or 
water shortages. Thus even the small island-re- 
public of Singapore, where population densities 
are very high and there is great pressure on 
space, finds it worthwhile to preserve an area of 
forest in the centre of the island to protect a 
water catchment. It also uses these forests to 
good recreational advantage, and thus reduces 
the amount of open space required in other parts 
of the island. 
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Preserved forests may have aesthetic advan- viding conservational advantages, so that their 
tages, such as the preservation of wildlife or nat- economic value to the country as a whole, as well 
ural vegetation including rare or exotic plants, as to the timber company, may be great. 
or more direct economic advantages if the forests 3. NEWLY PLANTED FORESTS, Deliber- 
are used as national parks and encourage tour- ately planted forests have many economic ad- 
ism. Such a usage of forests may require only vantages. They can be planted to protect soil or 
slight clearance for access routes and visitor ac- rehabilitate eroded areas, as in the Tennessee 
commodation, which does not greatly detract Valley; to halt moving dunes, as in the Landes 
from the character of the forests. The national of France; to prevent wind erosion or act as 
parks of many African countries, such as Kenya, wind-breaks in coastal regions or in such areas 
are their main tourist attractions and are thus as the U.S. Great Plains or the English Fens; to 
preserved for the large income which can be modify the climate and so on. They may also be 
derived from tourism (see Discussion Point 16). planted on land not previously forested, eg. 

Virgin forests have other minor advantages, rocky uplands, heathlands, to increase the eco- 
including their value for scientific research. Such nomic potential of hitherto useless areas. At the 
research may not lead to the exploitation of the same time they have most of the conservational 
preserved forest itself, but it may enhance the advantages of virgin forests, and in addition 
output or improve the utilization techniques in they are usually well-managed so that they can 
other forested areas. be exploited for timber or other products, e.g. 
2. COMMERCIAL FORESTS. Forests used naval stores, without the conservational gains 
for timber represent the most valuable type of being offset. 
land-use when they occupy land which, if cleared, Forests are also planted in areas where agricul- 
would be of little agricultural value. The mone- tural changes, such as greater specialization or 
tary returns from logging are greater than could competition from new producing areas, make it 
be expected from the Poor crops grown on mar- no longer profitable to use the land for agricul- 
ginal lands. Moreover, if carefully managed, for- ture. As demand for timber grows the price will 
estry leads to less soil erosion on many types of rise, so that forestry will increasingly compete 
marginal land than does agriculture. Thus areas with agriculture in marginal areas. Such a situ- 

of steep slopes and thin soils, where farming ation arises in many parts of Scandinavia, where 
would be difficult or would create erosion; in- mixed farming or livestock production is theo- 
fertile stony or sandy soils, where returns from retically possible, but it is more economic to 
crops would be poor; waterlogged land where grow timber and import food supplies. Farming 
crops could only be grown with great expense in marginal areas may have provided a bare sub- 
on drainage; areas of harsh climate or short sistence in the past, but where rural depopulation 
growing season where crops do not mature: and low returns from the land make agriculture 
areas too distant from markets for economic difficult, e.g. in upland Britain, the Massif Cen- 
marketing of agricultural produce; areas with a tral of France, forestry is an increasingly attrac: 
shortage of population where it may be impos- tive undertaking. 
sible to establish agriculture; are all more econo- Forests may also be planted where natural 
mically utilized for forests than for agriculture. forests are few or much of the original forest 
Forestry is thus important in many tropical cover has been cleared, e.g. in Australia or Bri- 
areas, e.g. the highlands of Malaysia, where agri- tain respectively, with a view to economic secl 
culture would harm the soil, and in cold, remote rity. Such a policy is far-sighted since It can 
or sparsely-settled regions such as northern secure timber supplies in case of an emergency: 
ee or Asiatic U.S.S.R. \ Finally, forests are often planted to ye 
ere silviculture is practised (p. 312) trees the recreational amenities.or the beauty oe 
may represent one of several sources of income area. For instance, old slag heaps and pui 
era ii T the case in some parts of mining land can be planted with trees to ee 
HORS Pa L friig forests may occupy pleasant parks and to improve the appi din 
possible amore A i ae ensure that the largest old industrial towns. Such a policy is P type 
koili aies and is ba ied utilized, Britain and many European countries. wine 
EERROR cs 3 Se ered that while for- of afforestation may at first sight seem has an 
they ee Fis Ploited for timber, so long as only an amenity value, but in fact it also is 
perty managed, they are still pro- indirect economic value, in that it reduces 
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need for other land to be set aside for recreation, 
and it may encourage firms to set up in an area 
which previously looked so run-down that new 
economic development was discouraged (see 


Discussion Point 14). 

It can be seen from the above examples, that 
in many cases forests have an economic value 
beyond what is at first apparent, and that, in 


many areas, forests may represent the best pos- 
sible land-use. Under these circumstances it 
seems likely that not only the rate of forest 
exploitation, but also the rate of replanting and 
of new planting, will increase in future, and that 
the economic potential of forests will be more 
fully realized. 


FOREST PRODUCTS OTHER THAN TIMBER 


Besides producing timber and conferring certain 
other economic advantages (Discussion Point 10), 
forests yield a wide range of other products. The 
most important of these are as follows (Fig. 10.3). 
1, RUBBER AND OTHER GUMS. Rubber, 
though now essentially a plantation crop, was origi- 
nally a forest product, collected from the Amazon 
forests of Brazil (Chapter 6). Rubber and similar 
gums, such as balata and gutta percha are still col- 
lected, but production of this kind is now of little 
importance. Many other natural gums are still es- 
sentially forest products however, especially chicle, 


O Wattle 


Q Quebracho 


Naval stores 
Chi + Camphor. coca, chinchona etc. 


from the Central American forests, and jelutong 
from South-East Asian forests, which are used in 
the manufacture of chewing gum. Chicle is also 
grown on plantations to some extent. 

2. NAVAL STORES. These are a group of pro- 
ducts named from their former importance to the 
shipbuilding industry and include resin, pitch, tar 
and turpentine. These products are derived from the 
resinous material exuded from coniferous trees, 
which is collected or systematically tapped, and pro- 
cessed in a variety of ways. These products, once 
used to make the seams of wooden vessels water- 


10.3 World distribution of forest products other than timber. 


v Gums, wild rubber 
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tight, are no longer important in the shipbuilding 
industry. Today they are used in the chemicals in- 
dustry. Turpentine, the distilled form of resin, is 
used in paint. Naval stores are produced in the » 
southern U.S.A. and the Landes of France, as well 
as in many minor areas. 
3. CORK. Cork is the thick bark of the cork oak 
(Quercus suber), which is found in southern Europe 
and North Afiica. Cork oaks are usually found 
wild, but many are now grown in plantations, e.g. 
in California. The bark can be stripped from the tree 
in such a way as not to harm the main trunk, and 
if this is done carefully, a new bark 2 to 3 in (5 or 
7.5 cm) thick will form in about ten years. The cork 
can be regularly harvested at this interval, but more 
frequent stripping or rough usage, may kill the trees. 
Most of the world’s cork comes from Spain, Portu- 
gal and North Africa. 
4. TANNIN. Tannin is a substance, found in the 
bark of certain trees, which is used in the conversion 
of raw hides into leather. It is found in a number 
of trees including the hemlock of North America 
and Europe, the oak and chestnut of the temperate 
hardwood forests, the quebracho of South America 
and the wattle of Africa. The quebracho, or ‘axe- 
breaker’ tree, is found chiefly in the semi-arid Chaco 
region of Paraguay, southern Brazil and northern 
Argentina. It may be cut in the forest or grown on 
plantations. The wattle is now mainly a plantation 
crop of Kenya, Natal (South Africa), Brazil and 
Ceylon. Mangrove species from the tropical coast- 
lands also provide tannin. 
5. PALM AND CREEPER PRODUCTS. Oil 
palm is sometimes a forest product, though it is 
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1. FUEL. Timber has a wide variety of uses in 
construction and as an industrial raw material, but 
the most important single use for timber is as fuel. 
About 40 per cent of the total timber removed from 
forests all over the world is used in this way. How- 
ever, the proportion of timber production used as 
fuel differs very much in different parts of the world, 
depending on the availability of other fuels such as 
coal, the degree of control exercised over the forests 
by governments and the fuel requirements of the 
various countries. Those countries in which forest 
industries are most highly developed generally use 
least timber for fuel, while in those areas where 
forestry is little-developed, fuel is the major use, 
consuming almost the entire output (Fig. 10.2). The 
African and South American continents consume 
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now mainly produced on plantations and small. 
holdings. The leaves and fruits of a number of other 
palms are also harvested for various purposes, e.g. 
the pandanus palm, the raffia palm, which are Used 
for weaving mats and baskets. Bamboo and Vines 
or creepers such as rattan are much used for fur- 
niture, basketry and weaving. 

6. MEDICINAL PLANTS. A wide variety of 
medicinal plants is found in the forests and forest 
dwellers extract both beneficial drugs and harmful 
narcotics from the plants and trees around them, 
Some of the more important medicinal plants are 
chinchona, from the bark and wood of which the 
drug quinine is extracted, and the coca shrub, from 
the leaves of which the drug cocaine is extracted, 
Both were originally native to the Andes, and cocais 
in daily use among the Andean Indians, but bothare 
now mostly grown for world markets in plantations 
in Indonesia. Camphor, an oil distilled from the 
camphor tree, originally had mainly medicinal uses. 
Nowadays it is used in the manufacture of cos- 
metics, soaps, explosives and plastics, as well as 
ointments. Many other drugs such as morphine and 
heroin, most famous because of their illegal use as 
narcotics, are also produced or collected legally 
from forest plants or opium poppies for medicinal 
purposes. ( } 
7. FRUITS, NUTS AND SPICES. A wide vari- 
ety of fruits is collected either for use by forest 
dwellers or for international trade. Brazil nuts, ivory 
nuts and betel nuts are among the most important. 
Spices (Chapter 4) may also be produced from culti- 
vated trees, or bushes. 


TIMBER 


about 90 per cent of their timber as fuel, both a 
domestic and industrial purposes, and in fact m 
tropical countries have a high consumption. A a 
able exception to this pattern is Malaysia, wher 
though timber is a major product of the co 
the proportion used for fuel is very small. This 

partly because a rather higher standard of ve 
than in many developing countries enables ce 
people to use kerosene, gas o1 electricity be cts 
wood as the major domestic fuel, but also Te shad 
the use of wood from rubber plantations rather i 
from the forests, as an industrial and a mn 

tic fuel. Imported oil supplies most industries sts 
their power and is readily available. This conis 
with the position in many Latin American pn 
tries, where, because little coal or oil were avatta? 
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wood has traditionally been used to power indus- 
tries and locomotives. 

The European countries, North America and 

Japan use relatively little wood for fuel, though the 
pattern is not uniform. Those countries which are 
short of timber, such as Britain, but have ample sup- 
plies of coal and gas, use very little timber for fuel. 
Others,such as Finland, where timber is cheaply and 
readily available and coal is difficult to obtain, use a 
larger proportion (about one-fifth) of their timber 
for fuel. In Japan, too, despite the rigorous forestry 
practices, the shortage of domestic coal and oil 
supplies means that about one-sixth of the total 
timber output is used as fuel. In Southern Europe, 
in such countries as Spain, Yugoslavia and Turkey, 
where industrial development is slower and the 
standard of living lower than in much of Europe, 
the proportion of timber output used as fuel is 
very high. The low consumption of timber as fuel 
in North America reflects both the availability of a 
wide range of other fuels and the high standard of 
living. Canada uses less than 5 per cent of its tim- 
ber for fuel. 
2, CONSTRUCTION. After fuel the most im- 
Portant use for timber is in the building and con- 
structional industries. It has traditionally been used 
to build houses or parts of houses, and despite the 
use of steel and concrete for a wide range of build- 
ing purposes nowadays, it continues to be used in 
this way. Although the development of newer mate- 
rials has reduced the proportion of total timber sup- 
plies used for construction, the continual growth of 
Population in the world, and hence of the construc- 
tion industry, has increased the amount of timber 
used for this purpose. 

Apart from house-building, timber is also re- 
quired for shipbuilding in many areas, though its 
ie use for ships was in the past, when not only 
shins but pitch, resin and turpentine were con- 
buildi in large quantities in the traditional ship- 
T areas of northern Europe and eastern 
aise esha Timber is also the basis of a wide 
diretne woodworking industries producing furni- 
Fie, xes, Crates and matches. While most of the 
angi used for fuel is hardwood from tropical for- 
} ‘dat Situation in the industrial use of timber is 
nto erse. Most timber used for construction, pit- 

Ps, matches and so on is softwood. 
aba is used in the construction industry in 
(a) s Reali 
iiy aka Whole timber is used for heavy- 

dec struction work such as railway sleepers or 
irnos struction of piers and jetties and for such 
Hi es hardwoods such as the resistant jarrah and 

i hardwoods of Australia are ideal. Pit-props, 


however, are usually of coniferous logs. In tropical 
countries the strong, damp-resistant timbers from 
the mangrove swamps are used for such construc- 


~tion. 


Sawnwood, mostly from coniferous trees, is also 
used in the form of planks, boards, beams and so 
forth in housebuilding. Tropical and temperate 
hardwoods are used for boats. Cabinet woods such 
as mahogany, rosewood, ebony may be used for 
furniture, while cheaper furniture is made from 
softwoods, e.g. pine. 

(b) Plywoods and veneers. Besides its use in the 
form of planks, wood may be cut into thin sheets 
which are subsequently glued together to form a 
light but strong material called plywood, which is 
much used for internal construction such as doors, 
built-in furniture and so on. Thin strips of valuable 
woods such as ebony, mahogany, oak, walnut, may 
be fixed to less valuable woods to make a veneer 
for furniture-making. 

(c) Fibreboards. In addition to sawn timber and 
processed woods such as plywoods, timber is also 
used in the form of fibre-and particle- boards. These 
are made from pulp or from sawdust and other 
waste materials and are thus by-products of the saw- 
milling and pulping industries. These types of board, 
such as hardboard, blockboard, chipboard etc. are 
used for furniture and internal construction work 
such as linings, ceilings and so on. 

3. PULP AND PAPER. In terms of value the 
most important use of timber is in the pulp and 
paper industry. This industry is constantly expand- 
ing and it creates an ever-increasing demand for 
timber. 

Wood contains two substances, lignin and cellu- 
lose and the object of pulping is to extract the cellu- 
lose from which paper (and synthetic textiles) are 
made. Both hardwoods and softwoods can be used 
for pulping, but the greater ease of dealing with 
softwoods and the predominance of softwoods in 
the main world industrial areas has led to the domi- 
nance of softwoods in this industry. 

Wood is not the only substance from which paper 
can be made and a wide variety of vegetable fibres 
have been used in different parts of the world for 
many hundreds of years. The art of paper-making 
first originated in China. Many simple paper-mak- 
ing processes are still carried out on a small scale 
but are of little international importance. More 1m- 
portant is the attempt to use fibres other than soft- 
wood cellulose in order to conserve forest resources. 
The fibres which could be used in this way are by- 
products of other industries and, as such, would 
represent a major economy for many countries if 
efficient processes for converting them into paper 


326 


10.D Newsprint is consumed in huge quantities every day 
by newspaper companies and is a major use of soft- 
wood timber. Pau/ Popper Ltd. 


could be evolved. Banana trees, sugar bagasse (cane 
from which the sugar has been extracted), padi straw 
and old rubber trees are sources of pulp which are 
being experimented with, but as yet they have not 
been used on a large scale. Temperate hardwoods, 
however, are being increasingly used for pulp pro- 
duction. Rags and wastepaper can also be converted 
into pulp for re-use as newsprint, though high qua- 
lity paper cannot be made, and this practice is be- 
coming more and more important in the major 
paper-consuming countries such as the U.S.A. and 
Britain. At present, however, 90 per cent of pulp is 
derived from wood. 

There are three processes by which wood is con- 
verted into pulp and the method used depends on 
the type of wood and the type of paper to be pro- 
duced. 

(a) Mechanical process. About one-third of the 
world production of woodpulp is produced by the 
mechanical process, in which the wood is ground up 
by revolving grindstones and then soaked in water 
to produce a fibrous mass. This is a simple and 
fairly cheap process but has some disadvantages. It 
can only be used to deal with softwood timber con- 
taining little resin and having long fibres. This 
means that it is restricted mainly to spruces and that 
pines and hardwoods cannot be used. The method 
produces little waste material but the end-product 
is not suitable for all types of paper and only news- 
print and low-grade papers can be made. The pro- 
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cess is most important in Canada, where Suitable 
trees are available and as a result Canada is the 
largest producer of newsprint in the world, making 
about 44 per cent of the total. The process jg carried 
out in large plants which require an enormous capi- 
tal outlay and is most economical where a constant, 
large production can be maintained. It is thus least 
important where supplies of spruce are small, or 
where pulp production is only on a small scale, 
(b) Chemical process. The chemical and semi 
chemical processes (see below) together account for 
about 70 per cent of pulp production. This is be. 
cause they are more versatile and can use a wider 
range of raw materials. However, the chemical pro- 
cess is more expensive and more wasteful than the 
mechanical process. Running costs are high, outlay 
on chemicals is great, and less of the initial logis 
utilized in the final pulp. However, the pulp pro- 
duced is of better quality and is used for high 
uality papers. ; 
k In Ekia process the timber is soaked in 
acids or alkalis in order to dissolve the lignin, leav- 
ing the pure cellulose. Different chemicals are used 
for different purposes. The sulphite process, in which 
calcium bisulphite is used at high temperature and 
pressure, produces pulp for book papers and A 
quality papers, but requires less resinous kar 
The sulphate process, using sodium sulphate a 
caustic soda, produces somewhat coarser papers A 
wrapping and packaging, but can use 
woods such as pines. For this reason it 1s p e 
ularly important in the U.S.A. where much 0 
timber production is of very resinous pines me 7 
southern states. The greater importance he 
packaging industry in the U.S.A. is anoth 
for this concentration. The better quality tim iy 
ai:d the need for a larger proportion of high bie 
paper, make the sulphite process more 1mp' 
in Europe. 7 
Chemical processes are less demanding ate pi 
city and water supplies than are mechani an 
cesses, but the chemicals needed may mi ak 
half the weight of the logs used. However fe 
phate process has the advantage that parapet 
be recovered to some extent and re-use factory 
costs and also reducing river pollution bY 
effluents. ' «al pte 
(c) Semi-chemical process. The semi-chemie 
cess is in two stages. Chips of wood are t nin a 
with chemicals to remove some of the anica 
afterwards the wood is broken down me fa 
to extract the cellulose. This process 1S a hous it 
to the pulping of hardwoods and thus, & y ev 
is relatively little used at present, its teen an 
pand as the pressure on softwoods incr 


electri- 
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more hardwoods have to be used in the pulp and 
paper industry. For this reason the U.S.A. already 
derives about a fifth of its pulp from hardwoods, 
Pulp made by the semi-chemical process is chiefly 
sed to make heavy-duty cardboard and fibreboard 
rather than paper. 

Th. pulp produced by the above processes has 
to be processed in various ways in order to pro- 
duce the wide range of papers and cardboards which 
are in everyday use. The main stages in paper manu- 
facture are the further refining and bleaching of the 
pulp, which is then beaten and rolled out. Better 
quality papers are dyed, sized and coated with a 
chalky solution to give them more body and a 
smooth, shiny surface. 

Paper is not the only product of the pulp indus- 
try. Of growing importance is the manufacture of 
a wide variety of fibreboards and particle boards 
for constructional purposes. These are made from 
pulp, sawmill waste, such as sawdust, or forest 
waste, such as chips and offcuts. These board pro- 
ducts have only become important in the twentieth 
century and particle board was first made in Ger- 
many during the Second World War, as a way of 
saving timber. 

Fibreboard is made mostly from mechanically or 
semi-chemically processed pulp and both softwoods 
and hardwoods can thus be used. Sawmill residues 
are also used to a large extent, especially in Europe. 
The leading producers are the U.S.A., Sweden and 
the U.S.S.R. Particle board can be made from a 
wide range of materials, not necessarily pulp, and 
‘mec of a mass of small particles of lignocellulose 
poise by resinous material to form a board. 
ge en waste is utilized in its production. Par- 
th e aoard mills are small and cheaper to set up 
; an breboard mills but the cost of resins for bond- 
ng the particles is often greater than that of the 
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Location factors of the 


Pulp and paper, especially newsprint, are usual- 
Y manufactured in very large integrated mills 
which take in logs and produce paper as their 
end-product. These large mills can often reap the 
PS benefits from the economies of scale, but 
3 some countries conditions militate against 
uch integrated operations. In many European 
countries, for instance, the long-established mills 


327 


wood. Both fibreboard and particle board pro- 
duction are increasing and should be encouraged, 
because they can make use of hitherto wasted tim- 
ber materials and at the same time can ease the de- 
mand for sawn-timber in the construction industry. 
4. SYNTHETIC TEXTILES. Wood cellulose is 
the basis of the synthetic textiles known as rayon. 
The chief source of cellulose for the textile industry 
is spruce wood pulp but cellulose is also extracted 
from cotton linters (the burrs which remain attached 
to the cotton seeds after ginning). The cellulose is 
dissolved in caustic soda and carbon bisulphide and 
the resultant solution is extruded through a spin- 
neret with numerous holes into a coagulant to make 
filaments of viscose rayon. Another process, using 
acetic acid, acetic anhydride and acetone produces 
a solution which is extruded into a current of warm 
air rather than a coagulant. The rayon so produced 
is called acetate. Both processes have been used 
since the end of the nineteenth century but acetate 
has only become important since 1930. The rayon 
filaments may be used as they are to produce ‘arti- 
ficial silk? or may be cut into staple lengths and 
then spun, woven, dyed and finished in the same 
way as ordinary textiles. They may thus be given 
the properties and appearance of the traditional 
textiles such as cotton or wool. The U.S.A., Japan 
and European countries such as Italy are the major 
rayon producers (Chapter 7). 

5, OTHER USES. Various types of timber have 
a wide range of uses as dyestuffs, chemicals and so 
on but many of these applications have been super- 
seded by the development of synthetic chemical dyes 
and resins. Wood does still yield materials for the 
disinfectant and paint-making industries. Trees also 
yield tannin, gums, resins and drugs, as discussed 


above (pp. 323-4). 


pulp and paper industry 


are naturally smaller. In countries such as Bri- 
tain, where little timber and therefore little pulp 
is produced, only paper making is important, 
while in Sweden pulp manufacture is far more 
important than paper making because, while 
wood is readily available, the market for paper 
is small. Such a division of interests is possible 
because, while pulp making is basically raw ma- 
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terial-orientated, paper making is more market- 
orientated. The really large integrated mills are 
found mostly in U.S.A. and Canada, where the 
closeness of the forests to major population 
centres and the good transport network produce 
ideal conditions. The main requirements for pulp 
and paper production may be summarized as 
follows. 
1. WOOD. Pulp mills must be located as near 
as possible to the forests because this minimizes 
the difficulties of transporting the bulky logs. A 
river-side site is ideal because the logs can be 
floated direct to the mill. The forests in the area 
must be extensive and capable of supplying large 
quantities of suitable timber, such as spruce and 
fir, on a constant basis. It is estimated that, in 
order to run economically, a pulp and paper mill 
must have an annual production of at least 
150,000 tons. If forest supplies are not large 
enough it is not worthwhile to build and equip 
a large mill, which is an expensive operation be- 
cause of the range of highly-specialized equip- 
ment required. 
2. WATER. To make a tonof newsprint, about 
100 tons of water are needed, and since it is es- 
sential to maintain a copious production, vast 
quantities of clear, chemical-free, fresh water 
must be available. Most mills must therefore be 
sited on large rivers and in areas where pollution 
is negligible. These conditions are best met in 
sparsely-peopled, forested areas rather than ma- 
jor industrial complexes, and this helps to deter- 
mine raw-material location. 
3. POWER. A ton of newsprint may require 
about 2,000 kilowatt hours of electricity to pro- 
duce and thus vast power supplies are essential. 
H.E.P. sites on rivers are therefore very advan- 
tageous and the enormous power potential of 
many Canadian rivers has been tapped to power 
the pulp mills. Similarly the use of power sup- 
plies from rivers in southern U.S.A., such as 
those within the T.V.A. scheme, has led to the 
development of some of the largest pulp mills 
in the world in the southern states, New power 
schemes, such as that at Bratsk are allowing the 
Asiatic forests of the U.S.S.R. to be better used. 
Coal, oil, natural gas and waste wood are all 
used in some areas to fuel the mills. The power 
is needed for heating and drying purposes as well 
as for driving the machinery. 
4. TRANSPORT. Location near raw-material 
sources minimizes transport of the logs, but, 
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though the bulk is considerably reduced in th | 
manufacture of paper, the newsprint is still bulky _ 
and heavy to move. When the large annual pro- | 
duction is borne in mind it is clear that good | 
transportation is essential. For this reason mills | 
are usually situated near the coast, where the 
rivers on which the logs are floated reach the sea | 
and where paper or pulp can be loaded on | 
ships for export. Most of the mills in Sweden are | 
positioned in this way. In Britain, where the | 
paper industry is largely dependent on imported | 
pulp, a coastal position, e.g. on the Thames es- | 
tuary, is also an advantage. ki 
5. LABOUR. Pulp and paper mills are highly 
mechanized and require little manpower. Thus 
they can be located in remote regions without 
experiencing a labour shortage. w 
6. CAPITAL. The capital-intensive nature of 
the industry, with its large, specialized and s0- | 
phisticated machinery, means that much capita or 
has to be raised to start pulp and paper mills or | 
to modernize existing plants. The larger the mill 
the greater the economies of scale but the gre: 
the initial costs. Many small mills are facin 
great difficulties of competition and unecono 
production, especially in Europe, and mode 
ization can only take place if smaller firms a 
gamate, rationalize their output and contrib t 
to capital costs. The largest pulp companies 4 
associated with the large paper users and thes 
also own the forests from which the timber 1 
derived. Because of their varied interests rang 
from printing and publishing, wall-paper mi 
facturing, paper production and pulp making! 
forest-extraction industries, these compan h ‘ 
have ample capital for establishing new mills.” 
Integrated pulp and paper mills usually pi HI 
duce newsprint or the coarser types of paper, 
while the poorer pulp, not suitable for papetti 
making, is used for fibreboards. The mills mak- 
ing high quality papers, however, are US 
smaller and are market-orientated, becausé 
the smaller bulk and the higher value of 
products. They are thus found in New Englam 
and the north-eastern manufacturing belt of 
U.S.A. and in many European countries W 
produce little wood or pulp. The large ve 
rated mills, on the other hand, are found on y l 
forest margins and in the sparsely-settled north; | 
ern parts of Scandinavia or the Shield-land 
Canada. 
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WORLD PRODUCTION AND TRADE IN TIMBER 
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About 70,000 million cubic ft (2,000 million cu.m) 
of wood is removed from the forests annually, about 
40 per cent of which is used as fuel and the rest for 
industrial purposes. About half the total removals 
are of broadleaved trees and, while the coniferous 
forests account for only about one-third of the 
world’s forests, their timber production is almost 
as large as that of the broadleaved forests (Fig. 10.4 
and 10.5). In fact, commercially, coniferous forests 
are much more important, for while 70 per cent of 
the broadleaved trees removed are used for fuel, 
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the proportion of coniferous wood ‘so used is less | Italy 
than 20 per cent. Conifers are the major industrial Malaysia 
woods, both in the construction and pulping indus- © 1 Romania 


tries. 

Timber production is dominated by a few coun- 
tries which possess vast forest resources. Thus the 
U.S.S.R. and the U.S.A., producing 19 and 16 per 
cent respectively of the total world output, are the 
leading producers, and Canada produces another 5 
per cent. The U.S.S.R. is the leading producer of 
sawnwood (30 per cent) (Fig. 10.6), and the U.S.A. 
leads in pulp, paper and fibreboard production 
(Figs. 10.7, 10.8 and 10.9). Canada is the greatest 
newsprint producer and the leading timber expor- 
ter. The other major producers such as Brazil (8 
per cent), China (7 per cent), and Indonesia (4 per 
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10.4 Major producers of coniferous timber by percentage 
of the world total. F.A.O. Yearbook of Forest Product 
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% of world total 


10.7 Major producers of wood pulp by percentage of 
world total. F.A.O. Yearbook of Forest Product 
Statistics 


cent), are not important commercial producers be- 
cause much of their wood is used for fuel (Fig. 10.2). 
On the other hand, many of the smaller countries, 
whose size limits their overall production, are never- 
theless important commercial timber producers and 
exporters. These include Sweden, Finland, Japan, 
France and Germany in the temperate latitudes, and 
Malaysia and Philippines in the tropics. 

The world’s major timber producing countries 
fall into several regional groups, each of which has 
distinctive characteristics of timber production and 
use. 


1. North America 


Despite growing exploitation of forests around 
the world, North America continues to dominate 
the timber industry. This is partly because the con- 
tinent possesses vast forests, mostly of relatively 
easily extracted conifers. These forests might lie 
virtually unexploited, however, as do the remoter 
parts of the forests of Asiatic U.S.S.R., but for the 
large and convenient markets in southern Canada 
and the U.S.A. These countries enjoy the highest 
standards of living in the world, and thus their de- 
mand for timber and timber products, as for most 
other products, outstrips that of other countries, 
The U.S.A. is the largest per capita consumer of 
pulp and paper products in the world and thus 
forms a market not only for its own pulp industries 
but also for those of Canada. 
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10.8 Major producers of paper and the proportion made 
up by newsprint. F.A.O. Yearbook of Forest Product 
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THE U.S.A. Forests cover about one-third ni 
land area of the U.S.A., and though Canada duces 
much larger area of forests, the U.S.A. pro sa 
about three times as much timber. This 1$ bee a- 
the American forests are all in areas which a af 
tively easily accessible. They are close to majo F in 
ulation centres in California, the north-east ¥ and 
the Atlantic states and can be reached by oe i 
rail communications. Thus while Canada ha he 
areas of forest which cannot be orn 
forests of the U.S.A. tend to be overexpio! 
some areas. 
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The U.S.A. produces 24 per cent of the sawn- 
Wood, 37 per cent of the fibreboard and 11 per cent 
of the world’s newsprint (Figs. 10.6, 10.8 and 10.9) 
and yet its domestic supplies are not sufficient and 
much raw and processed timber has to be imported. 
Most of the imports come from Canada in the form 
of timber, pulp and newsprint. Over two-thirds of 
the timber cut in the U.S.A. today consists of soft- 
Woods, but a growing proportion of the timber cut 
sn broadleaved forests in the east and south of 
i country. The U.S.A. is the second largest pro- 

ucer of conifers after the U.S.S.R. and the second 
argest producer of broadleaved timber after Brazil. 
© trend towards greater exploitation of broad- 


pine, fir, * 


birch 
white pine : 
Jack pine z. 

3 eee Foe 


This map represents the original extent of the various forest types. 
r agriculture or industry so that forests are no longer continuous in 


leaved timber is bound to continue, partly because 

coniferous resources are currently being overex- 

ploited while hardwoods are relatively under-used, 

and partly because supplies of softwoods are dimin- 

ishing. The development of pulping processes which - 
can deal with hardwoods has already led to an in- 

crease in hardwood production and this increase is 

likely to continue. There are three main lumbering 
regions corresponding roughly with the main types 
of natural forest cover (Fig. 10.10). 

(a) The Pacific North-West. The north-western 
and mountain forests of the U.S.A. contain Doug- 
las firs, hemlocks, Sitka spruces, cedars and many 
other species including, in some areas, the enor- 
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mous sequoias or redwoods which may be 300 ft 
(90 m) high and 65 ft (20 m) in girth. Because of 
the heavy rainfall and mild climate the coastal for- 
ests are luxuriant, but generally speaking the moun- 
tain forests further inland are less valuable because 
the climate is drier, the trees are smaller, and the 
range of species is narrower. The western region is 
the leading timber producing region of the U.S.A., 
partly because of the luxuriance of its forests and 
the large size of some of its trees such as the red- 
wood and Douglas fir, and partly because it is the 
last great forest area of the country to be exploited, 
and it still contains a substantial proportion of virgin 
forest. Areas farther east and south were successive- 
ly exploited in the nineteenth and early twentieth 
centuries and development of the western forests 
only really began on a large scale in the 1920s. The 
western region produces about half the annual tim- 
ber output of the U.S.A., and despite replanting and 
the fairly rapid rate of growth of the trees in the 
damp, maritime climate, the rate of replacement is 
almost everywhere exceeded by removals. In Cali- 
fornia removals are twice as great as renewals. 
The high quality and large size of the trees in the 
mature forests of the region make it the major 
source of sawnwood and the two states of Washing- 
ton and Oregon alone account for about one-third 
of U.S. sawnwood output. Douglas fir is the lead- 
ing timber of North America and also the most 
widely used because of its suitability for a wide 
variety of uses in construction, plywood and veneer 
making. However the continual exploitation has 
somewhat depleted the stocks of Douglas fir and 
many other trees such as the Ponderosa pine, Jeffrey 
pine, hemlock, white pine and various spruces and 
firs are being increasingly exploited. These are used 
for construction and also for pulping purposes. Be- 
cause of the later development of the western for- 
ests the pulp industry, already well-established in 
the east, was slow to develop but the advantages of 
a good supply of timber and huge H.E.P. resources 
from numerous dams on the Columbia River and 
its tributaries, has led to the emergence of many 
major pulp concerns in the region (Fig. 10.11). The 
main centres are the cities on Puget Sound, espe- 
cially Seattle and Tacoma, where timber, power and 
water are available and there is easy access to the 
sea. Some large integrated plants exist, and pro- 
duce a range of products from sawnwood to fibre- 
board, but there is still a larger proportion of smal- 
ler mills, and of sawmills rather than pulp mills, than 
in the older forestry regions. The forests are mainly 
state-owned and leases are often worked by small 
companies using portable sawmills. This is an in- 
efficient and wasteful method of extraction but is 
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10.11 Pulpand paper mills in the U.S.A. (after Fryer), 


being overcome by amalgamations between saw- 
and pulp-mills and by the dominance of large com- 
panies. 

(b) The South. Second only to the western forests 
as a timber producing region is the South, where 
there are wide stretches of yellow pine forests con- 
taining longleaf, slash and loblolly pines. The region 
was the leading U.S. producer in the early twentieth 
century, but was displaced by the development of 
the western region. Unlike the west where much of 
the natural forest remains, much of the southern 
forests are secondary growth, but the region never- 
theless accounts for one-third of U.S. timber pro- 
duction. The pine trees of the region are highly re- 
sinous and the region therefore also produces al- 
most all the U.S. supplies of pitch, tar and turpet 
tine. The main importance of the region, bedi 
is in the pulp and paper industry. More than hal 

the United State’s huge production of pulp E 
from this region, though the industry has ony 
grown up since the 1920s. 

While much of the western forests are suit? bit 
public ownership and are only leased to hit 
operators, most of the southern forests are priva H 
owned by a number of large timber and pulp per 
panies. Many of the major pulping firms arè a fo 
controlled by the paper manufacturers such pe A 
waters. The large companies, wishing to ens ated 
constant supply of timber for their large a i 
mills, have bought vast forest areas and ar” ie 
duce anything from a half to the entire tim ai 
quirements for the mills. This reduces ei at 
on outside supplies, reduces transport pr ob “ah n In 
therefore ensures more economical operati pi 
their own forests the companies maintain a the 
by constant replanting. One great advantage a d 
South in this respect is that the warm, = thirty 
mate allows the trees to grow quickly; ne in 
of forty years are required for a tree to Fe ‘the ef 
this region. The rapid rate of growth an 


till under 
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hasis placed on replanting in the region have main- 
tained forest resources in spite of constant timber 
extraction. The major pulp products of the South 
are newsprint and coarser papers and cardboard 
used for packaging. These are produced by the sul- 
phate chemical process since the resinous pines can- 
not be mechanically processed. All the plants pro- 
duce roughly the same types of paper because they 
all rely on local timber. 

The paper industry, like the textiles industry, 
moved southwards in the early twentieth century to 
take advantage of cheaper labour and abundant 
timber supplies when the north-eastern timber re- 
sources had been almost exhausted. The industry 
also took advantage of H.E.P. developments in the 
region, for example in the T.V:A. area. The main 
plants (Fig. 10.11) are situated near the coast (e.g. 
Savannah, Jacksonville, Mobile), in the Tennessee 
Valley (e.g. Knoxville, Chattanooga), and the 
Alabama Valley (e.g. Calhoun, Montgomery). The 
plant at Calhoun is one of the largest in the world. 
Towns such as Knoxville, Chattanooga, and fur- 
ther west, Austin, Oklahoma City and Kansas City, 
produce sawnwood and furniture as well as pulp 
products. 

(c) Northern and , Eastern Forests. During the 
nineteenth century, first the spruce and fir forests 
of northern New England, particularly Maine, were 
exploited, and later the white, red and jack pine 
forests of the Great Lakes region became important. 
However, overcutting, the expansion of agriculture 
and industry in the region, and the lack of replant- 
ing led to the depletion of these forests and the rise 
of the South to prominence. Because these regions 
were the first to be developed they have suffered 
most at the hands of unscrupulous timber fellers, 
and forests have been completely removed or badly 
degraded in many areas. Unfortunately much of the 
land is privately owned in small plots, partly be- 
cause of its earlier settlement, and this makes the 
task of re-afforestation more difficult. Thus the 
Northern and eastern states produce relatively little 
timber today and hardly any sawnwood. However, 
their long-established pulp and paper industries (Fig. 
10.11) have survived and still produce more than 
One-third of the U.S.A.’s pulp and paper. Their 
Umber supplies are drawn from outside the regions 
or from replanted timber, and local hardwood sup- 
Plies are also increasingly used. 

_ The pulp and paper industry has a long history 
in such areas as New York State, Wisconsin, Michi- 
gan and Maine, and unlike the South, where pro- 
duction is in large plants and all the plants produce 
Similar papers, the northern and eastern companies 
Produce a wide range of papers, often in smaller, 


specialized plants. In fact only specialization has 
enabled some companies to keep going against the 
competition from large-scale producers elsewhere. 
Many eastern firms have taken advantage of new 
methods and have been using not only timber from 
other parts of the U.S.A., but also a variety of im- 
ported timber. Maine, with its spruce supplies, is 
the major area of mechanical pulp production in 
the U.S.A. and both chemical and semi-chemical 
processes are used in other parts of the region. Fall- 
River and Pittsfield are the two major New Eng- 
land paper towns and there are numerous small 
towns in northern New York State and in Maine 
where pulp and paper is important. The major cen- 
tres in the Great Lakes region are Buffalo and Mil- 
waukee, Wisconsin being the most important pro- 
ducing state in this region. Much of the paper pro- 
duced is high quality book and writing paper rather 
than coarser papers, but Maine makes largely 
newsprint. 
CANADA. If the barren northlands beyond the 
treeline are excluded, forest covers as much as 60 
per cent of Canada, but despite these vast forest 
reserves, production is much smaller than in the 
U S.A. This is because about half of Canada’s for- 
ests are far beyond the reach of roads and railways 
and are too inaccessible for economic exploitation. 
Thus although timber is exploited in almost every 
province there are only two important areas of pro- 
duction in the east and west of the country. The 
forests of the northern parts of the so-called Prairie 
provinces are little utilized because not only are 
they distant from the major routeways which run 
west to east across the Prairies, but they are far from 
the sea and timber would be difficult to export. 
Because of its small population Canada has a large 
surplus of timber and timber products for export, 
and it supplies the U.S.A. and Britain as well as 
many other countries. f 

‘Almost all Canada’s timber is coniferous (Fig. 
10.10) as the country is too far north to have much 
deciduous forest and the preponderance of spruce 
in the eastern forests means that newsprint is the 
major timber product. Canada is in fact the largest 
newsprint producer in the world accounting for 
about 40 per cent of the total. It thus contrasts with 
the U.S.A. where relatively little newsprint is made 
and where packaging materials and high quality 
papers are more important. The preponderance of 
Douglas fir in the western forests also makes Ca- 
nada a leading producer of sawnwood, accounting 
for about 7 per cent of the world total. Much sawn- 
wood is also exported. 
(a) British Columbia. Western Canada, with its 
luxuriant forests of Douglas fir, hemlock, spruce 
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10.E Timberis used to make prefabricated buidings which 
can be assembled at the home site in the U.S.A. 
where wooden buildings are common. United 
States Information Service 


and cedar is a major producer of sawnwood for the 
building, construction and furniture industries and 
produces about half of Canada’s annual timber out- 
put. Accessibility is generally good because of the 
long, indented coastline backed by timbered slopes. 
In fact British Columbia has about 70 per cent of 
Canada’s accessible reserves of timber for sawn- 
wood production. The Douglas fir is Canada’s lead- 
ing timber by value, though spruce (produced to a 
greater extent in the east) is the leading timber by 
volume. Canada is the fourth largest sawnwood 
producer in the world and British Columbia pro- 
duces the majority of this timber. Logs are extrac- 
ted almost all the year round from the forested 
slopes by the use of a spar tree from which the logs 
can be lowered to the valley floor for transport by 
railway to the sawmills and timber processing 
plants. British Columbia has many timber-based 
industries such as plywood-production, furniture- 
making and the construction of prefabricated build- 
ings, the main centres being Vancouver and New 
Westminster on the coast, and Chilliwak inland. 
Nelson is a lumbering centre on the Columbia River. 

Although British Columbia is traditionally a 
supplier of sawnwood and constructional timber 
products, itis now becoming, like north-west U.S.A., 
a major pulp and paper making region. Stimulated 
by the tapping of H.E.P. from the Fraser and 
Columbia Rivers, many U.S., Canadian and British 
companies have set up huge integrated mills in re- 
cent years. Vancouver and the Fraser Valley, e.g. 
Prince George, are the major pulping areas. Lum- 
bering is also important on Vancouver island, es- 
pecially at Alberni on the deep inlet known as the 
Alberni Canal, and at Gold River on Muchalet In- 
let, which are pulping centres. Pulp produced in 
British Columbia is used both for paper and for 
rayon manufacture. 
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British Columbia not only supplies Canadian de- 

mands for sawnwood and timber products but also 
has a ready market in western U.S.A., where 
the expansion of population is rapid, and thus the 
demand for constructional wood is large. 
(b) Eastern Canada. Forest stretches east in a 
broad belt from the Rocky Mountain slopes to the 
Atlantic Ocean and these forests are exploited 
wherever transport facilities make them sufficiently 
accessible. In practice the forests of the Prairie pro- 
vinces are little used and the major lumbering areas 
are in the Maritime Provinces and the St. Lawrence. 
Great Lakes region. The forests east of the Rockies 
are not as valuable as those to the west because the 
trees are smaller and of less valuable species due to 
the harsher climate and the poor soils of the Lau- 
rentian Shield region. The major species are spruce, 
balsam fir and a variety of pines. The most impor- 
tant type of tree is the red spruce, which is ideal 
for pulping purposes. 

The greatest concentration of lumbering and tim- 
ber industries is in the provinces of Quebec and 
Ontario, where the numerous rivers, falling from 
the shield-lands to the lowlands of southern Ontario 
and the St. Lawrence valley provide enormous po- 
wer potential. The pulp and paper industry demands 
great power supplies and many of the major falls 
have been harnessed to provide H.E.P. require- 
ments, e.g. on the Saguenay River and along the 
St. Lawrence Seaway. The pulp industry is the ma- 
jor user of H.E.P. in Canada. y 

Apart from power supplies the rivers provide 4 
cheap means of transport for the logs and also sup- 
ply the essential requirements for clear, unpolluted 
water for soaking and bleaching the pulp. Moreover 
the spruce trees, which abound, are the most sult- 
able for use in pulp-mills and can be process 
either mechanically or chemically. As a result Ca- 

, i hat of the 
nada’s pulp output is second only to t h 
U.S.A. and amounts to about 17 per cent be 
world total. Canada is also the leading newsp™ 
producer. sionally 

Lumbering in eastern Canada was tradition n 
a seasonal occupation, the trees being felled in a 
autumn and dragged over the frozen ground in RAI 
ter to the riversides. The logs were then ne 
downstream in the spring when the rivers m be 
and were swelled with melt-water. Howevet,t ie a 
of modern machinery has reduced the depen ne 
on seasonal climatic conditions and the ocon a 
is becoming more of a permanent activity. pei 
dency is enhanced by the modern systems 0 BE 
management, whereby huge areas, owned or o ate 
from the government by the timber compati 
organized in such a way as to produce 4 © 
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supply of timber for the mills. Eastern Canada 
makes all types of paper and also produces sawn- 
wood, furniture and other timber products but the 
most important product is still newsprint. The ma- 
jority of the production comes from huge, fully- 
integrated mills, rather than small plants. 

The main producing centres are Quebec, Montreal 
and Toronto. Ottawa, Hull, Pembroke and Ren- 
frew in the Ottawa valley ; Cornwall on the St. Law- 
rence Seaway, St. John, Fredricton, Chatham and 
Bathurst in New Brunswick; Liverpool and Sheet 
Harbour, Nova Scotia; and Grand Falls and Cor- 
ner Brook, Newfoundland, are all major pulp, 
newsprint, timber, furniture and paper producers. 
The lack of agricultural resources in Newfoundland 
makes forestry and pulp and paper-making very 
important activities in the island, and the Bowaters 
plant at Corner Brook is probably the largest news- 
print mill in the world. In general, however, though 
the lumbering industry is an important money 
earner for the Maritime Provinces, the industry is 
more highly developed and on a larger scale in 
southern Ontario and Quebec. 

Canada’s pulp and newsprint production finds 
ready markets in north-eastern U.S.A., where the 
large population, long-established paper-making 
and publishing industries, and the generally high 
consumption rate of pulp and paper products, 
makes demand very large. Much timber, pulp and 
newsprint are also exported to Britain and the rest 
of Europe where timber is in short supply. The im- 
Portance of the British market is reflected in the 
large British investment in Canadian forest indus- 
tries, Pulp is also used in the St. Lawrence-Great 
Lakes industrial belt of Canada, in northern U.S.A. 
and New England for making rayon, since spruce 
Wood pulp is particularly suitable for this purpose. 
Montreal, Toronto and London (Ontario) are tex- 
tiles centres, 


The USSR! 


i in terms of total timber production the U.S.S.R. 
$i e world’s leading country, and this is hardly 
Urprising when the enormous extent of its coni- 
erous forest belt is considered. Forests stretch al- 
ie continuously from Scandinavia to Kamchatka 
t saci the latitudes of 70° and 50°N. and contain 
ae world’s largest reserves of virgin timber. The 
ajor species found are firs, including the Siberian 
ESF a silver fir, stone pine and other pines, spruce 
Meade There are also large reserves of hard- 
Tes in the southern and western forests. As a 

ult the U.S.S.R. produces about 20 per cent of 
€ world’s timber (Fig. 10.2), but development is 


very uneven. The most exploited area is that of 
northern European Russia, both in the area known 
as Karelia to the east of Finland, and farther east 
in the Dvina basin. Logs from these areas are floated 
to sawmills and pulp mills in the Leningrad and 
Arkhangelsk (Archangel) regions. More recent dev- 
elopments have taken place in Siberia, but these are 
still of relatively little importance. The enormous 
distances to be covered and the general inaccessibi- 
lity of the Asiatic forests of the U.S.S.R. have de- 
layed development in the region. Nowadays, how- 
ever, timber is cut and floated down the Ob and 
Yenisey rivers to Salekhard and Igarka for process- 
ing or for export via the Northern Sea Route, which 
is kept open by ice-breaker fleets. Development is 
also taking place on the southern margins of the 
forests with the assistance of newly built roads. 
There are sawmilling centres at Tavda, Tomsk and 
Bratsk. There is also a very large pulp mill, claimed 
to be the world’s largest at Bratsk, based on local 
H.E.P. supplies. The Pacific seaboard forests are 
being exploited also, the logs being transported by 
sea, and Japan is playing a major role in forest ex- 
ploitation in this area. 

Despite the recent developments in Siberia, the 
western forests remain more important, and support 
the greatest concentrations of sawmilling and tim- 
ber processing plants. Arkhangelsk on the White 
Sea, Petrozavodsk on Lake Onega, and Leningrad 
are the main sawmilling centres. The pulp and paper 
industries are concentrated at and around Lenin- 
grad, though there are many other centres including 
Moscow, Gorki, Gomel, Bobruysk (near Minsk) 
and Kostroma (Fig. 10.12). The Russian timber in- 
dustry has been rather slow to develop and was hin- 
dered by primitive extraction methods in the early 
days. Nowadays modern equipment is used and the 
logs are processed in very large, well-equipped 
mills. Nevertheless the U.S.S.R. still lags behind the 
West in the development of timber industries such 
as pulp and paper. While the U.S.A. for instance, 
has well-developed industries, and Canada, where 
conditions of climate and accessibility more closely 
resemble the U.S.S.R., has an enormous pulp and 
paper production, most of Russia’s timber produc- 
tion is still in log or sawnwood form. The U.S.S.R. 
is the world’s largest sawnwood producer (30 per 
cent) but produces only 6 per cent of the world’s 
pulp. This is less than Sweden, Finland or Japan, 
all of which are much smaller countries, and only 
a fraction of the North American output. Produc- 
tion of paper is also about 6 per cent of the total, 
but the U.S.S.R. has a larger share of fibreboard 
production (9 per cent) and is the third largest pro- 
ducer. This reflects the lower standard of living and 
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10.12 Natural vegetation types and major centres of timber industries in northern Europe. 


consequent lower per capita consumption of paper 
and paper products in the U.S.S.R., for despite its 
rather small production, the U.S.S.R. still exports 
newsprint. However, most of the U.S.S.R.’s exports 
consist of logs for pulping or sawnwood purposes 
and of already processed sawnwood. Britain is a 
major importer of Russian timber. In the future it 
is likely that timber available for export will dimi- 
nish as more and more processing industries are 
developed within the Soviet Union. 


3. Europe 


Lumbering and forest industries in Europe are 
in general highly developed, partly because they are 
of long standing. Forest management is very scienti- 
fic, as indeed it must be, to maintain supplies of 
timber in a region which has a dense population 
with a high standard of living and a high demand 
for timber and timber products, especially paper. 
In many parts of Europe, e.g. Britain, Ireland, the 


Netherlands, and Denmark almost all the original 
forest cover has long been removed. Less pei 
per cent of the land is forested and essential ys i 
have to be imported. On the other hand the rear’ 
navian countries, with their empty northern i e 
have a surplus of timber which they or Some 
rest of Europe and to more distant sag le 
attempts to overcome this unbalanced dis aa agti- 
have been made by planting areas of limi egin 
cultural value with quick-growing conifers, in the 
the Landes and Massif Central of Fran i 
Geest of northern Germany and in eon st 
western Britain as well as the Brecklan the ever” 
Anglia. But this has done little to satisfy 

rowing demand. J itain 
A The lack of local timber supplies in cenai an 
has not, however, prevented the eb both 
important paper-making industry, pro wre indus 
newsprint and high-quality papers. The re and in 
try has grown up on the major ena ee, the 
coastal locations such as at Aberdeen, D 
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Thames estuary and the Manchester Ship Canal, 
and logs for processing are imported chiefly from 
sweden and Russia. More important is the pulp, 
imported from Canada and Sweden and made into 
per in Britain. There is also an integrated paper 
mill at Fort William in Scotland, which uses locally 
grown wood. Many small-scale, specialized paper 
mills have an inland location e.g. in the English 
Midlands. Britain makes about 4 per cent of the 
world’s paper and newsprint and is the sixth largest 
producer. Apart from rather limited activities in 
Britain the two major paper companies, Reeds and 
Bowaters, have extensive interests in Canada and 
the U.S.A., where they own or partly own forests 
and large integrated mills in the southern states, in 
Newfoundland and in British Columbia. 

The major timber producing countries in Europe 
are Sweden and Finland. Norway’s forest industries 
are somewhat less important because of its limited 
forest area; most of its uplands are above the tree- 
line. In Sweden and Finland much of the original 
forest cover remains, and where forests have been 
felled, strict control is enforced over replanting and 
conservation, even though much of the forest is 
privately owned. Silviculture has been practised for 
about 100 years and trees form one crop on mixed 
farms in Scandinavia. Pasture, arable land and 
woodland are owned by most farmers and the trees 
are protected against disease, thinned, felled and 
replanted at regular intervals. Forest production is 
enhanced by drainage systems and the introduction 
of trees from other countries where this gives a 
higher yield of timber. 

In Sweden about 50 per cent of the land is under 
forest, mostly in the north of the country, and in 
Finland the proportion is about three-quarters. In 
fact farmers in Finland are encouraged to go out 
s; arable farming, which is less lucrative; and turn 
i eir land over to forest in order to increase the 
torest area and thus boost timber output. The ma- 
Jor commercial tree species are the Scots pine, Nor- 
Ne spruce, fir and larch and these are exploited 
both sawnwood and pulp and paper, though 

© pulp industry is much the most important, es- 
‘em in Sweden. Logging and sawmilling is on 
' airly large scale and an increasing proportion of 
na eh comes from a few large companies as 
s aller firms succumb to competition. Timber ex- 
eon is often highly mechanized and the large 
of grated mills, situated on the coasts of the Gulfs 
i Bothnia and Finland (Fig. 10.13) are well posi- 
$ ‘oe to receive logs floated down from the forests 
3i to export sawnwood, pulp or paper. They 
btain their power supplies from H.E.P. stations 
situated on the major rivers at the Fall-line, where 


10.13 Pulp and paper mills in Scandinavia (after Fryer). 


the rivers fall from the uplands to the coastal plajn. 
Finland also imports electricity supplies from the 
U.S.S.R. The main towns in northern Sweden with 
timber industries are Harnosand and Sundsvall. 
Farther south the major regionis around the Swedish 
lakes, especially Lake Viner. Matches are made at 
Jönköping and paper at Orebr6, Karlstad, Norrk6p- 
ing and Trollhattan. In Finland there are timber 
industries at the coastal ports of Vaasa, Oulu and 
Pori, which also export timber and timber products, 
as wellas in the main forest area, the central plateau. 
The main centre is Tampere. Sawnwood, pulp, 
paper, furniture and other woodworking industries 
are all important and, in addition, Finland has an 
important engineering industry, manufacturing 
wood-processing machinery both for the home mar- 
ket and for export. 

Finland and Sweden produce only 2 and 3 per 
cent respectively of the world’s total timber produc- 
tion, but their international significance is greater 
than this implies because, since they have small 
populations, they have a large surplus for export. 
Their main export commodity is pulp, Sweden be- 
ing the second largest pulp exporter after Canada, 
with 27 per cent of the world total and Finland 
supplying a further 16 per cent of the world’s ex- 
ports. Much of this pulp goes to Britain and other 
European countries with small local timber resour- 
ces. Finland is also a leading exporter of sawn- 
wood. 

Norway is a less important lumbering country 
with about 25 per cent of its land under forest. As 
in the other Scandinavian countries the forests are 
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owned mostly by farmers. Silviculture and forest 
improvement are important and new species have 
been introduced from Alaska and British Columbia 
in afforestation schemes aimed at increasing the 
forested area. Norway exports mainly pulp and 
paper, Britain being a major customer. Trondheim 
is an exporting centre as well as having timber in- 
dustries, and further south Hénefoss is a sawmill- 
ing centre; Sarpsborg and Fredrickstad have pulp 
and paper mills and Drammen has a wide range of 
timber processing industries. 

Germany has almost one-third of its land under 
forest, more than most West European countries, 
and this reflects the poor soil conditions in the 
North German Plain (the Geest), where agriculture 
cannot be practised economically. There are also 
forest areas in the south, in the Black Forest and 
the Bavarian foothills of the Alps. In the north, Bre- 
men is the main paper-making centre while in the 
south Munich and Stuttgart make paper, furniture, 
toys and have well-established publishing indus- 
tries. Southern Germany is also noted for various 
wood-based cottage crafts such as toy and clock 
making and wood carving. Germany produces only 
1 per cent of the world’s timber but is a major pulp, 
paper and fibreboard producer (Figs. 10.7, 10.8 and 
10.9) and also makes much rayon. 

About one-fifth of France is forested, and a vig- 
orous policy of afforestation is increasing the area 
under trees in order to reduce imports, to make use 
of land marginal or too poor for agriculture, to 
protect water supplies, to prevent soil erosion, and 
to fix dunes. The largest forest area is the Landes in 
the south-west where coniferous trees have been 
planted and yield naval stores and timber for pulp 
and paper. Bayonne is the main processing centre 
and exporting port for naval stores. Many other 
areas such as the Sologne and Dry Champagne in 
the Paris Basin, the Vosges, the Ardennes, the Pyre- 
nees, Jura and Alps all have large forest areas either 
planted or natural. Two-thirds of French forests are 
of deciduous or mixed coniferous and deciduous 
trees. France produces 2 per cent of the world’s 
timber but about half of this is used as fuel, espe- 
cially in the Alps and Pyrenees. The main paper- 
making centres are Nantes in the west and Grenoble 
in the south-east, as well as the Paris area. Belgium 
has forests in the Ardennes and the afforestation of 
already-depleted forests in this area is important. 
Total output is insignificant though Brussels and 
Liege both have paper industries. The Netherlands 
has little forest land but makes paper and rayon, 
mostly with imported timber and pulp. 

The central and east European countries have 
both forest and paper-making industries. The ma- 
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jor producers and their chief timber centres are 
Czechoslovakia (Pilsen, Kosice); Poland (Gdansk 
Bydgoszcz and Torun); Austria (Graz, Klagen. 
furt); Romania (Carpathians, Brasov) and Yugo- 
slavia. Each of these countries contributes about | 
or 2 per cent of world output. In most of the coun: 
tries of southern Europe timber stands have been Te- 
duced by over-exploitation in the past or by grazing 
animals. Much of the timber removed today is used 
for fuel. Italy has the most important timber indus- 
tries in this region, using both local and imported 
timber and pulp supplies to make paper and rayon 
in such towns as Turin and Milan. 

North America, the U.S.S.R. and Europe to- 
gether account for just over half of total world 
timber removals but they far outstrip the rest of the 
world in their timber industries, consuming 80 per 
cent of the world’s industrial timber. In fact, out- 
side these areas timber industries are not yet well 
developed, and only a few countries, such as Japan, 
Brazil and Malaysia, exploit their timber ona com- 
mercial basis. The main features of timber exploita- 
tion in the rest of the world may be described briefly 
as follows. 


4. Asia 


China, Indonesia, Japan and India are the major 
Asian timber producers but in all these, except 
Japan, a large proportion of the timber removed 
from the forests each year is used for fuel rather 
than as the basis for industry. Pulp and paper are, 
however, produced in both China and India. 

Japan has valuable forest areas, mainly on a 
lands and in areas which have been found unsuitab e 
for agriculture. Its forests, though limited, are scien- 
tifically and efficiently managed, like those of Aa 
rope or North America, and as a result, Japan pro 
duces about 3 per cent of the world’s timber, a 
ranks seventh in world production. It is & ae 
producer of both coniferous timber, from the ee! 
ern island of Hokkaido, and broadleaved per 
from the southern islands. Much of its producti l 
is used for industrial purposes. Japan produces Ip 
per cent of the sawnwood, 7 per cent of the ped 
9 per cent of the paper and 6 per cent of the ag 
board in the world today and ranks as the thir 
fourth producer of each commodity (Figs: anty 
10.7, 10.8 and 10.9). As a major industrial p- 
with a high timber consumption, it also n ait 
import a large volume of timber to ie ‘from 
dustry. It imports tropical hardwoods, chiefy logs 
Malaysia and the Philippines, and coniferous 
from the U.S.S.R. It is also collaborating W 
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Soviet government to set up timber extraction and 
processing plants in eastern Siberia. 

South-East Asia is another area where timber is 
an important commodity. The tropical and mon- 
soon forests of the region contain many highly- 
valued hardwoods which are used in furniture and 
veneer making, as well as many less valuable spe- 
cies, which are used for sawnwood or for plywood, 
for the building and construction industry. Burma 
and Thailand were traditionally famous for their 
teak production, but in recent years this has been 
reduced to conserve forest supplies. Malaysia and 
the Philippines have risen to prominence among 
South-East Asian producers, and they have many 
advantages. Their luxuriant forests are found on 
islands or peninsulas and are at no point very dis- 
tant from the sea, so that they can be extracted rela- 
tively easily. This is in contrast to the forest re- 
sources of Thailand or Burma, for instance, where 
the best forests are found well inland and logs have 
to be transported by river to the coast. In West 
Malaysia most of the logs can be readily transpor- 
ted to roads and railways, and thus easily reach the 
coast. South-East Asia has the further advantage 
of being near the major timber markets of Japan 
and Australia, both of which are short of local 
timber. European countries are also major impor- 
ters of Malaysian timber. The timber industry has 
been encouraged by the governments in both Ma- 
laysia and the Philippines, and the clearance of large 
areas of land for settlement and agriculture has also 
Promoted the timber industry. 

Lumbering in these areas is largely an export- 
orientated activity and Malaysia is the world’s lead- 
ing hardwood exporter, with Philippines a close se- 
cond. Now that the timber industry has been built 
up the emphasis has turned to the development of 
Processing industries such as sawmilling, veneer, 
Plywood, furniture and paper-making, because this 
sr enhance the value of the exports, which are 
ee yin the form of logs. The leading area 
A xploitation is Sabah, East Malaysia, where the 
ig forests of the East Coast are the most 
Des S where the rivers are suitable for floating 

a own to the leading timber-handling ports of 
Rune and Sandakan. Sarawak also possesses vast 
jea ry of timber, but these are rather less accessi- 
fitch es been less exploited. In West Malaysia 
ae s the timber comes from the uplands, and 
thie to being cleared for agriculture, such as the 
ha Tiangle in Pahang. Too rapid exploitation 
a ae danger faced by the Malaysian industry, 
planting very important that conservation and a 
erosion” Seon are carried out to prevent sol 
, forest degeneration and floods. 


5. Australia and New 


Zealand 


Australia has little natural forest, due to the 
rather dry climate of most of the country, but has 
some reserves in the moister south-east and in Tas- 
mania. The major tree type is the eucalyptus, which 
yields rather poor quality timber, but Australia also 
possesses reserves of the valuable jarrah and karri 
species, largely in the south-west of the country in 
Swanland, Western Australia. The wood of these 
trees is extremely hard and is resistant to both 
water and fire. It is thus much used for construction 
of piers and jetties, for railway sleepers and in other 
situations where durability is important. Australia 
exports some of this valuable timber. Australia has 
few local softwood resources but many conifers 
have been planted in order to provide larger sup- 
plies. New Zealand has some small softwood re- 
serves, mostly in the less-settled South Island, in- 
cluding the kauri pine. 


6. Latin America 

Despite its huge areas of forests, Latin America 
is a relatively unimportant timber producing area. 
Most of the countries rank high in the list of total 
forest removals, but almost all of them use the vast 
majority of their timber for fuel (Fig. 10.2). Brazil 
is the only major commercial timber producer of 
any significance and it is interesting to note that the 
bulk of its industrial wood comes not from its vast 
tropical forests in Amazonia, but from the Parana 
pine forests of the south. This is partly due to 
the difficulties of extraction in the tropical forests 
and the difficulties of transporting the logs, when 
extracted, to the main industrial and population 
centres in the south-east, and also to the greater 
versatility of conifers for industrial use. The Parana 
pines are found relatively near the main industrial 
areas of south-east Brazil, as well as in Paraguay 
and northern Argentina. Brazil accounts for 3 per 
cent of world coniferous production. 

The demands for fuel in Brazil and in many other 
Latin American countries are large and include 
both domestic and industrial consumption, because 
supplies of coal are severely limited and substantial 
oil supplies have only been discovered in most 
South American states in recent yeals. 

Apart from Brazil, Columbia, and Haiti in the 
Caribbean, are the leading timber producers, mostly 
for fuel, and Chile and Argentina are also impor- 
tant, having a small production of industrial wood. 

Both Brazil and Argentina as well as Paraguay 
are major producers of quebracho wood, from the 
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bark of which tannin is extracted, and this enhances 
their use of the forests, even though not for timber. 


7. Africa 


Many of the African countries such as Nigeria, 
Ethiopia and Sudan are major timber producers 
(Fig. 10.2), but the majority of the wood extracted 
is used as fuel. However, there is a growing reali- 
zation of the importance of forests in the economy 
and many countries, especially in West Africa, have 
turned to commercial extraction of timber, using 
modern equipment to overcome the disadvantages 
of the tropical environment. Among the most im- 
portant of the countries to exploit their forests in 
this way are Nigeria, Cameroon, Gabon and Zaire 
though by world standards their output is very 
small. It is unlikely that Africa will ever become 


QUESTIONS AND EXERCISES 


1. Describe the distribution of hard and softwood 
forests in the world and suggest reasons for the 
overwhelming use of tropical hardwoods for 
fuel. What factors have favoured the industrial 
use of softwoods? 

2. For either a tropical or a temperate forest area, 
describe the major stages in timber extraction 
and the problems faced by lumbermen. 

3. What are the main reasons for forest depletion? 
What practices can be adopted to overcome 
this problem? 

4. Write short notes on two of the following. 

(a) the amenity value of forests, 
(b) naval stores, 

(c) silviculture, 

(d) afforestation. 

5. For any one country describe the distribution 
of the pulp and paper industry. What are the 


locational advantages which have caused this 
distribution ? 


a major timber producer despite its relative near 
ness to North American and European markets 
because, generally speaking, forests are less r 
tensive and often less luxuriant than in Latin 
America or South-East Asia. The largest area of 
forest is in the Congo basin, and this suffers from 
transportation difficulties. The seasonally dry cli- 
mates of the savanna regions and the high altitudes 
of much of central Africa make forests more open, 
and the activities of shifting cultivators make many 
areas unusable. 

South Africa has some areas of temperate forests 
but these are of only local significance as are the 
plantations of coniferous trees in the Republic, Like 
South America, Africa has a considerable produc- 
tion of tannin, derived in this case from the wattle 
tree, grown in plantations in South Africa and 
Kenya. 


6. How does the present-day distribution of for- 
ests and forest industries in either U.S.A: $ 
Western Europe reflect the history of fores 
exploitation ? Aiea 

7. Malaysia and Philippines are the leading F 
porters of tropical hardwoods. Suggest reason 
for this predominance. wo 

8. Write a short geographical account of any 
of the following. $ rint 
(a) Canada is the world’s leading news? 

manufacturer. i -S 
(b) Much of the production of timber 10 ™ 
S.R. is used for sawnwood. 
(c) Almost all the timber extracted in m: 
rican and South American coum 
used for fuel. : 
(d) Britain has an important paper indus) 
but hardly any forests. 


any Af 
tries 18 


QUESTIONS AND EXERCISES 


HS.C..TYPE QUESTIONS 


1. 


v 


Locate a region important for the manufacture 
of paper and pulp in either Canada or Sweden. 
Give reasons for the location and importance 
of the industry. 


. Describe the world distribution of coniferous 


forests. What major timber and forest products 
are obtained from these forests and how do 
they enter world trade? 


. To what extent has proximity to water trans- 


port or rail communications influenced the ex- 
ploitation of timber resources? 


. Distinguish softwoods from hardwoods. With 


the aid of a world map, locate the major areas 
that are important for temperate and tropical 
hardwood. What uses are made of hardwoods? 


. Compare and contrast the methods of timber 


utilization adopted in North America and 
Northern Europe. 


H.S.C. QUESTIONS 


L 


Illustrate the circumstances under which forest- 
ry may represent the most productive use of 
land. (1970) 
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. What are the chief causes of forest depletion? 


Discuss the nature and problems of forest con- 
servation. j 


. ‘Forests provide many other advantages besides 


timber production and can be expected to play 
a more varied economic role in future’. Discuss. 


. Relate the part played by the following in the 


development of the lumbering industry. 
(a) hydro-electric power, 

(b) frozen ground, 

(c) technological changes, 

(d) capital investment. 


. North America and Europe account for about 


half the annual timber production, but 80 per 
cent of timber industries. How has this disparity 
arisen? Will this trend continue? 


. Compare and contrast the forests and forest 


industries of either Canada and U.S.S.R. or 
Malaysia and Brazil. 


. ‘Forestry, as opposed to the destructive of 


timber resources, has made little progress in 
tropical regions’. Discuss. ( 1973) 


11 Coal 


Fuel and power, 342; composition of coal, 343; 
classification of carbonaceous rocks, 344; Coal 
mining, 345; Uses of coal, 348; The decline of 
coal in world fuel supplies, 348; World produc- 
tion and trade in coal, 350; U.S.A., 351; 


U.S.S.R., 354; China, 355; Great Britain, 356; 
The role of coalfields in industrial location, 358: 
Europe, 360; other producers, 362; Exercises 
and H.S.C.-type questions, 364. 


FUEL AND POWER 


Power is required nowadays in practically every 
aspect of our lives. It is needed to cook, to provide 
light and heat, to propel vehicles of many different 
kinds and, of course, to drive the machinery in 
industrial plants. Power or energy are inherently 
present in natural forces such as wind and water, 
whose movement can be harnessed to drive ma- 
chinery or to generate electricity. Energy from the 
sun, the tides, and from geothermal sources is 
also sometimes used. Generally speaking, how- 
ever, power is nowadays derived from the heat 
released when fuels of various kinds are burnt. 
This produces either steam power or electric power 
which can then be used to drive machinery. 

The major fuels in use today are coal and oil or 
petroleum, but in some cases other fuels including 
wood, peat, natural gas, and nuclear fuels are used 
to produce power. These, together with water, har- 
nessed to provide hydro-electricity, account for 
about 99 per cent of the world’s power supplies 
(Fig. 11.1). 

Coal was used for centuries to provide heat for 
domestic uses but in the late eighteenth century it 
was used to produce steam power and thus became 
the basis of the Industrial Revolution. Coal was the 
most efficient fuel for steam raising for driving fac- 
tory machinery and for use in railway locomotives 
and steamships. Oil was first commercially exploited 
in the mid-nineteenth century (Chapter 12) and 
as more and more oilfields were found and ex- 
ploited the importance of coal was challenged. 
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During the twentieth century coal exploitation has 
continued to expand, but the relative importance 
of coal as a source of power has declined in the 
face of competition from oil. Oil is more easily 
mined and transported and many factories, ships 
and locomotives now use oil instead of coal. Natu- 
ral gas is also increasingly used. 

Coal and oil are used not only to produce steam 
power but also to generate electricity. Thomas Alva 
Edison made possible the large-scale application of 
electricity in the late nineteenth century. It is now 
the most convenient form of power for lighting, 
heating and industrial purposes. Much of the coal 
used today is devoted to electricity generation and 
oil is also used for this purpose. Electricity is also 
obtained from H.E.P. plants (Chapter 13), as well 
as from nuclear or atomic power stations. 

In the early part of the twentieth century coal 
used to account for over 90 per cent of the world’s 
power requirements, but by the 1950s this had 
dropped to only 45 per cent. This decline is only 
relative because more and more coal is mined all 
the time. So rapid has been the expansion of power 
demands that other fuels have had to be used, and 
this has reduced the role of coal. It may well be 
that coal will one day cease to be an important fuel, 
but at the present time it is still very important. It 
also has tremendous historic importance in the loca- 
tion of industrial regions. 


Composition of coal 


Coal is a black or brown rock, consisting mainly of 
carbon, which is formed by the compressed vege- 
on ae of past ages. Most coal deposits are 
S a oniferous age, i.e. about 300 million years 
ipa earo Tocant deposits of Tertiary age are usual- 
x composed of lignite or brown coal, and peat which 
{presents an early stage of coal formation is still 
eing formed today. 
hae sat in swampy deltaic areas with a 
ein climate which encouraged the growth of 
drink, nt trees and ferns. When the plants died their 
swam and branches began to accumulate on the 
eet Sans and were compressed into peaty 
in the Ae sequent deposition of mud or sand sealed 
total ne vegetation and prevented its 
ests grew pies and disappearance. New for- 
80 that ea ied and were covered in the same way 
layered S T we find a series of coal seams inter- 
Vegetativ ith other sedimentary rocks. The mass of 
by heat i ae was probably changed into coal 
creasing “ , Pressure generated not only by the in- 
earth m eight of overlying sediments but also by 
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11.2 Constituents of different ranks of coal. Graphite is 
included for comparison. 


ft (150 metres) of decayed vegetation may have 
been required to be compressed into seams of one 
tenth that thickness. Many coal seams are only a 
few feet in thickness. 

There are many types of coal which differ in their 
composition and content. The heat value of any 
given coal deposit is governed by such factors as 
carbon and moisture content, and affects the mar- 
ket value of the coal (Fig. 11.2). 

1. CARBON CONTENT. Carbon is derived 
from the decomposition of woody, vegetable mat- 
ter. It may occur as fixed carbon or may be com- 
bined with hydrogen to form various hydrocarbons. 
The greater the pressure to which the coal seams 
have been subjected the greater is the proportion 
of carbon compared with water or other constitu- 
ents. Since carbon and the hydrocarbons are the 
part of the rock which burns, the proportion of 
carbon affects the quality and value of the coal. 
The purest coals burn with the greatest heat. 

2. PRESENCE OF VOLATILE MATTER. Even 
the best coal is not entirely without impurities such 
as sand, mud or gravels which were deposited at 
the same time as the vegetative matter. They form 
the non-combustible matter in coal which causes 
the coal to give out smoke, sparks, noise and leave 
heavy residues of ash after burning. Coals with a 
high percentage of volatile matter are of less com- 


mercial value. 
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3. THE AMOUNT OF MOISTURE. No coal is 
absolutely dry and traces of moisture are found in 
most coal. Fuels with a high percentage of mois- 
ture, like peat and lignite, have a low heat value be- 
cause they absorb much of the heat when they burn. 
Coal that contains more than 10 per cent of mois- 
ture is liable to crack in transit when the moisture 
begins to evaporate. The cracked coal that soon falls 
to pieces is known as slack in commercial circles, 
and it has a low market value. 

The various rocks which contain carbon, such as 
coal, lignite and peat are ranked according to their 
composition, characteristics, and stage of develop- 
ment. The various ranks of coal and other car- 
bonaceous rocks are described below. 


Classification of 
carbonaceous rocks 


1. PEAT. Peat is a fibrous brownish substance 
formed by partly-decayed organic remains in 
swamps and bogs. It represents the first stage of 
coal formation and varies considerably in extent 
and thickness. Peat is being formed at the present 
day in many places. It has a high percentage of 
moisture and volatile matter, and carbon only con- 
stitutes about one-third of its bulk. In deep peat 
deposits the carbon content is higher in the more 
compressed lower layers. Its low heating capacity 
reduces its value as an industrial fuel. In fact, it is 
not a true coal, but it is used as a domestic fuel in 
some parts of the world. In Ireland, for instance, 
it is dug up in small rectangular blocks or turfs and 
used by the poorer people as a fuel. The world’s 
main deposits of peat occur in the U.S.S.R., Fenno- 
Scandinavia, parts of the U.S.A. and Canada. It is 
relatively little-developed in the southern hemis- 
phere. Attempts have been made to briquet peat i.e. 
concentrate it into small, hard pieces, to facilitate 
transport and storage of this cheap but bulky fuel. 
It is sometimes used to generate electricity. 
2. LIGNITE OR BROWN COAL. Lignite is 
usually regarded as the second stage of coal forma- 
tion after peat. It is soft and still retains much of 
its brownish, woody appearance but is more compact 
than peat. Its moisture content is high (over 35 per 
cent) so that it gives out much smoke but little heat. 
It slacks, i.e. breaks up, easily when exposed to the 
air and this renders transhipment difficult. For this 
reason, lignite is seldom used outside its area of 
production. 

About 15 per cent of the world’s coal output is 
from lignite. It is worked mainly by open-cast meth- 
ods because it often occurs near the surface and 


seams may be as thick as 50 ft (15 metres) each 
It is most extensively used where other more 
efficient forms of fuel are lacking or to Supplement 
supplies of bituminous coal. In Eurasia large lignite 
deposits occur in the North European Plain (espe. 
cially in East Germany), the Krasnoyarsk region of 
Siberia, outside Moscow (the Tula lignite field), in 
Hungary and Czechoslovakia. Great demand has 
enhanced the use of European lignite for many in. 
dustries, including generating thermal electricity; 
smelting iron in blast furnaces ; extracting petroleum 
substitutes; and in the chemical industry, The 
huge lignite deposits of the U.S.A. (east of the 
Rockies and in the Gulf Coast plain) have been 
little used because of the abundance of bituminous 
coal and oil in the country, but steps are now being 
taken to develop the richer lignite fields to cope 
with the increased demand for fuel in America, 
3. BITUMINOUS COAL. The hard, black, com- 
pact bituminous coal makes up almost 80 per cent 
of the world’s total coal output. It varies greatly in 
composition, in carbon content (from 40 per cent 
to 80 per cent), and in moisture and volatile content 
(from 15 per cent to 40 per cent) so that it is often 
sub-divided into several minor divisions such as 
sub-bituminous (the poorer types), and bituminous 
coals. The most important of the various grades of 
bituminous coal, are noted for their particular ap- 
plication e.g. steam coal, household coal, coking 
coal, gas coal. 

Generally speaking steam coal, with a fixed cat- 
bon content of more than 80 per cent, is the best 
of the bituminous group, because it has very high 
heat value and burns readily with very little smdl 
It is thus highly suited to use in steamships an 
locomotives. It is also known to sailors as bunker 
coal. ith 
Household coal which is black and lustrous, W! i 
a fixed carbon content varying from 50 to 80 m 
cent, has the widest domestic utilization Reig 
has a fairly high heat output, lights easily, r 
little smoke and is quite economical. Much 1s oe 
in the temperate lands for warming purposes a 
ter. Cannel coal, which probably formed un 
water from drifting vegetative matter, has i i 
functions to household coal but is less popu k i 
cause of its lower calorific value and peran 
burns with much smoke due to the presenc? 
greater percentage of volatile matter. 1 which 

Coking coal is high-grade bituminous c04 ted in 
has a special value because when it 18 bie dien 
coke ovens it fuses into coke,an essential ingt 
in iron and steel smelting in blast furnaces. = 
tries with large deposits of coking coal, ¢-8: 
Germany, Belgium, Australia and the U.S.A. 
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able to develop successful metallurgical industries. 
Lack of coking coal, e.g. in Japan, Italy, Argentina 
has added to the expense of running heavy indus- 
tries. Imports of coking coal have to come a long 
way from distant countries, rendering the finished 
products expensive. Japan is constantly searching 
for supplies of coking coal to supply its important 
steel industry. 

Gas coal, which has a high content of gaseous 
and volatile matter, is best suited to the production 
of town or coal-gas and other chemical products. 
The large volume of smoke ejected is not entirely 
without use, for using modern processes, sulphuric 
acid can be reclaimed from the smoke. 

Six countries—the U.S.A., the U.S.S.R., China, 
U.K., West Germany and Poland—account for the 
bulk of the world’s annual production of bitumin- 
ous coal. The most extensive deposits occur in the 
Appalachians and the Central Continental areas of 
the U.S.A.; the Donbas and Kuzbas regions of the 
US.S.R.; the Shansi-Shensi and Szechwan coal- 
fields of China. Scattered deposits are found in 
every continent and in many countries. 

4, ANTHRACITE. This is the hardest, and ranks 
highest amongst the coals. It is shiny and lustrous, 
almost jet black and is so completely compressed 
that it shows no banded structure. It has a carbon 
content of almost 95 per cent with practically no 


volatile matter. It does not ignite easily, but, once 
lighted, it gives out a great heat, burning with a 
bright blue flame. It burns for a long time and leaves 
very little ash behind. It is thus ideal for central 
heating, steam-raising in ships and boilers, for heat- 
ing in bakeries and malting houses and as a domestic 
fuel. Only 5 per cent of the world’s coal is anthra- 
cite and half of this comes from the Pennsylvanian 
fields of the U.S.A. About a quarter is derived from 
the U.S.S.R. and the rest from countries such as, 
Belgium, Germany, Britain and North Vietnam. 
Despite its scarcity, the demand for this expensive 
type of coal is declining, especially for ships and 
locomotives which now use oil. 

5. GRAPHITE. This probably represents the ul- 
timate stage in the carbonization of vegetative re- 
mains. Its carbon content is even higher than that 
of anthracite coal, being almost 99 per cent. Gra- 
phite, sometimes called Plumbage or Black lead, 
must have been subjected to very great pressure and 
heat to attain its present state. Unlike other car- 
bonaceous rocks, graphite is never used as a fuel 
but utilized in other spheres, e.g. pencil-making, 
the manufacture of crucibles and type-metals. The 
major supplies come from Mexico, Ceylon, Japan, 
Korea, Canada, the U.S.A. and some of the Euro- 
pean countries. 


COAL MINING 


1A Opencast mining for coal is the most economical 
and is widely used in U.S.A. where seams are near 
the surface. Pau/ Popper Ltd. 


Coal mining is the extraction of the coal by the 
simplest possible method, avoiding other layers that 
sandwich the coal seam such as shale, sandstone, 
limestone and other country rocks. Movements of 
the earth’s crust such as folding, faulting and vul- 
canicity often complicate the structural position of 
coal seams making mining both difficult and expen- 
sive as shown in Fig. 11.6. Some coal seams are so 
contorted and deep-seated that mining operations 
are uneconomic, because of very high costs and 
relatively low output. 

Coal mining methods are very much influenced 
by such factors as the nature of coal-occurrence; 
the thickness of the coal seams; the depth of the 
seams; the amount of overburden and nature of the 
overlying strata; the degree of distortion in the coal 
seam (undisturbed horizontal seams are the easiest 
to work and the easiest on which to employ mech- 
anized methods); the type of coal, which will affect 
the selling value and will influence mining costs; 
and the mode of operation. 
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11.3 Opencast mining. 


Basically coal is mined either on the surface or 
underground with minor variations according to 
locality. 


Surface mining 


1. STRIPPING OR OPENCAST MINING. 
This is the most economical way of extracting coal, 
but can only be practised when the coal seams lie 
at or near the surface (Fig. 11.3). The seams of coal 
should ideally be more or less horizontal and at a 
depth of not more than 200 ft (60 metres). The 
overlying strata should not only be thin, but should 
also be relatively soft. Where these conditions occur 
mining merely involves the removal of the overlying 
strata or overburden by huge mechanical shovels. 
Smaller shovels are then used to dig out the coal 
and load it into trucks for distribution. This method 
is widely used, e.g. in the Appalachian Coalfield, 
U.S.A., in Australia and elsewhere. Because under- 
ground passages do not have to be maintained, 
it is a cheap method giving coal at a low cost per 
ton, but it has the disadvantage of using land which 
might otherwise grow crops. With underground 
mining the surface can still be used for other pur- 
Poses. Modern conservation techniques do however 
allow opencast pits to be filled and restored when 
mining has ceased. 

2. HILL-SLOPE BORING. On hill slopes where 
coal outcrops, giant-sized augers (boring instru- 
ments) may be employed to remove the coal. These 
augers may be 3 to 5 ft (1 to 1.5 metres) in dia- 
meter and can reach as far as 350 ft (105 metres) 
below the ground. The augers drill out huge pieces 
of coal and bring them to the surface for transport 
by waiting trucks. 


Underground mining 


1. DRIFT OR ADIT MINING. This is the sim- 
plest of the underground mining operations. A 
slightly inclined or horizontal coal seam that is over- 
lain by a very thick overburden but is exposed on 
a hillside can be mined simply by cutting a tunnel 
called a drift or adit into the coal-bearing stratum 
and extracting the coal. To speed up work, a ig 
railway, often electrically operated, is usually use 
to haul out the coal which is then reloaded onto 
waiting lorries or rail wagons to be taken to Ils 
markets (Fig. 11.4). f 

2. SLOPE MINING. When the coal seam 1s w 
steeply tilted for drift mining or is below 4 a 
overburden, slope mining (Fig. 11.5) is sometime 
practised. This involves the construction of an t 
clined tunnel known as a slope through which a CO! 


11.4 Drift or adit mining. 


horizontal or 
slightly inclined rocks 


coal seam crops 
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11.5 Slope mining. 

veyor belt or a cable car is used to bring out the 
coal. 

3, SHAFT MINING. This is the only practical 
method of reaching coal which occurs in deep seams 
lying 1,000 to 5,000 ft (305 to 1,525 metres) below 
the ground. Vertical shafts are sunk through the 
thick overburden to reach the coal seam, and a net- 
work of galleries is dug underground to give access 
to the coal (Fig. 11.6). Box-like cages or lifts, worked 
by a powerful hoist, give access to the mine through 
the shaft. The cages carry the miners and their 
equipment and are regularly checked for their reli- 
ability. At the coal face miners now use powerful 
mechanical digging and grinding tools to break up 
the coal, though in the past the coal was dug by 
hand with picks and shovels. Often explosives are 
set in the coal face, loosening the coal into great 
lumps so that it can be easily removed and loaded 
onto moving conveyor-belts which carry it to special 
machines that pack the coal into trucks or tubs. The 
trucks are drawn up the shaft by strong cables to 
the surface where the coal is taken to the screen- 
house to be sorted into various sizes by a mechanical 
tipper. The coal is then ready for delivery by road 
or rail to coal depots, coaling ports or power sta- 
tions. Shaft mining is the most expensive of mining 
methods, because the overhead costs of ventilation, 
lighting, water supply and underground haulage are 
high. In addition the mining company must take 
precautions against such possibilities as gas poison- 
ing, explosions, floods and the collapse of tunnel 
roofs. Casualties were once so high in some Euro- 
pean shaft mines that coal miners were reluctant to 
work underground. It is estimated that in 1910 the 
Casualty rate was as high as three lives lost for every 
l million tons of coal mined. In modern mines, 
however, fewer men are employed and safety pre- 
Cautions are much more rigorous, though disasters 
still sometimes occur, as in South Africa where 
an explosion in June 1971 buried alive over 450 
Coal miners. 
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11.6 Shaft mining. 


11.B Underground mining in older mines stili relies on 
human labour butlarger modernized mines now use 
much machinery. Paul Popper Ltd. 
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USES OF COAL 


Men have used coal for hundreds of years, though 
wood and charcoal were used long before coal was 
even known to exist. The Romans and Greeks were 
probably the earliest users of coal as a domestic 
fuel. They found that it lasted longer and yielded 
more heat than wood. Its use became more wide- 
spread in the Middle Ages in many other parts of 
Europe, especially in England and Wales where 
many coal seams appeared at the surface and coal 
could be easily dug and burnt to keep homes warm 
in winter. The scarcity of firewood and the dis- 
covery of steel-making accelerated the use of coal 
in many other parts of the world. Its predominance 
was assured when James Watt’s steam engine 
showed how steam could be used to power ma- 
chines. Large quantities of coal were then needed to 
run locomotives and to provide motive power in 
workshops, as well as for smelting iron ore in blast 
furnaces. Britain, with its large reserves of coal, was 
one of the earliest countries to mine coal on a com- 
mercial basis and became the chief user and ex- 
porter of coal. 

Germany, France, Belgium and Poland soon be- 
gan to develop their own coal resources, to meet 
the needs of the Industrial Revolution in the eight- 
eenth and nineteenth centuries. Today, however, 
the greatest coal producers are not the European 
countries but the U.S.A., the U.S.S.R. and China, 
all of which have very large coalfields. Coal is im- 
portant today in many spheres, not only as a fuel, 
and the major uses are outlined below. 
1..STEAM POWER. Coal is used to provide 
heat and raise steam in a wide range of industrial 
situations. In the past when most industrial ma- 


chinery was driven by steam, coal had a Corres. 
pondingly important role. Coal is also used asa 
fuel for steamships and railway locomotives and 
was the basis of the development of powered trans. 
portation. Nowadays the use of coal in both these 
fields, though still important, is declining in the face 
of more easily transported and efficient fuels, such 
as oil, and electricity. 

2. ELECTRIC POWER. Coal is used in thermal 
generators to produce thermal electricity and, 
though oil is increasingly employed in this field, coal 
is still a most important source of fuel. 

In the U.S.A. and in many other countries, ther- 

mal generators are the largest coal consumers, using 
about one-third of coal output. Coal can also be 
used to make coal gas for industrial and domestic 
lighting and heating. The use of natural gas in some 
countries competes with coal, however, in gas sup- 
plies. 
3. DOMESTIC FUEL. Coal is still a very impor- 
tant domestic fuel, being used for central heating 
and in open fireplaces as well as being used indirect- 
ly in the forms of gas and electricity. The direct use 
of coal in homes is, however, declining as more and 
more emphasis is placed on ‘clean air’ policies. 
Electricity is cleaner to use and creates no smoke 
to pollute the atmosphere. ; 
4. METALLURGICAL COKE. One field in 
which coal is still irreplaceable is in the provision 
of metallurgical coke to the iron and steel industry, 
for use in blast furnaces. While coalfields in many 
parts of the world are declining, those which have 
reserves of coking coal are still being opened up t0 
provide metallurgical coke. 


DISCUSSION POINT 11 
The decline of coal in world fuel supplies 


about 44 per cent of the world’s energy require- 
ments, oil and natural gas now supply about 5 
per cent. Thermal electricity is derived from 
either coal or oil and thus cannot be directly 


The relative importance of the major fuels is 
changing, and by and large, coal is becoming less 
important. This does not mean that coal produc- 
tion has declined. On the contrary, it has in- 
creased from about 1,235 million tons in 1930 to 
1,491 million tons in 1953 and 2,076 million tons 
in 1966. Output today is still around 2,000 
million tons annually. If, however, the figures 
for coal are compared with those for oil and 
natural gas (Table 11.1) it is clear that coal out- 
put has expanded only slowly, while oil output 
has expanded very rapidly. While coal supplies 


compared with the basic fuels, and H.E.P. 
though important in some countries, such A 
Norway, Switzerland or Canada, is insignifican 
on a world scale, accounting for only 2-3 per 
cent of world power supplies. Me ii: 
Another way of realizing the decline In 
importance of coal is to compare it with bees 
power requirements as a whole. While coal ou 
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TABLE 11.1 Contribution of coal and 
oil and gas to world fuel requirements 
(by percentage) 


Year Coal Oil and Gas 
1900 98 1 
1913 89 Fi 
1925 76 20 
1939 74 25 
1948 62 36 
1966 44 53 


—— 


put has increased approximately 24 times since 
the beginning of the century, total power re- 
quirements have increased more than 5 times. 

It is clear therefore that, in spite of increasing 
production, coal has shown a steady decline in 
importance. However, the extent and the rate of 
decline has varied considerably from country to 
country. 

Much depends on the availability of alterna- 
tive fuels, the extent of coal reserves and the uses 
made of coal and its by-products. In the United 
States, the importance of coal has been substan- 
tially reduced by increasing use of petroleum and 
natural gas, and the development of hydro- 
electric power. Coal output has remained more 
or less the same for over twenty years while oil 
and gas production has constantly increased. In 
Britain, coal is still a major source of energy for 
lighting, heating and for generating electricity. 
Britain has little petroleum and H.E.P. potential 
is relatively small. But large quantities of oil are 
imported, and despite the large reserves of coal 
which remain (estimated at 100,000 million tons 
or enough for another 500 years), annual pro- 
duction has declined rapidly in the last two dec- 
ades. Coal output has also declined in other 
European countries, such as West Germany and 
Belgium which were traditionally dependent on 
coal. Only in the East European countries, 
notably East Germany and Poland, has coal 
production increased. In the U.S.S.R. and China, 
too, which together have more than three-quar- 
ters of the world’s coal reserves, coal production 
has risen very markedly and will probably con- 
tinue to play a prominent role in industrial 
development. In China, the importance of coal 
is partly due to the fact that oil exploration was 
relatively underdeveloped until recent years. 
Thus, though China increased its coal output by 
six times between 1953 and 1960 (latest figure) 
the increase in coal extraction is unlikely to con- 
tinue at the same rate because large oil reserves 
have now been found. The U.S.S.R. has also: 
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developed its huge oil reserves, especially in the 
Asiatic U.S.S.R., and this will affect future 
trends in coal production. In the southern con- 
tinents coal is not likely to attain great impor- 
tance asa source of power, because of its scarcity 
and the tremendous potential for H.E.P. devel- 
opment. 

The main disadvantages of coal, compared 
with other fuels may be summarized as follows :— 
1. TRANSPORT. Coal is very bulky, which 
makes it difficult and costly to transport. The 
lower grades with a relatively high moisture 
content tend, too, to break up or ‘slack’ during 
transport. Coal is more difficult to transport than 
either liquid petroleum, carried by pipelines or 
tankers, or electricity which is simply transmitted 
by wires and has no bulk at all. Where no coal is 
present, it is easier for a country to use imported 
oil or to generate electricity from oil or hydro- 
generators than to import coal. Similarly, ships 
and railways have gone over to oil, which is less 
bulky and easier to handle, to power their boilers. 
2. LOW CALORIFIC VALUE. Coal has a 
low calorific value compared with some other 
fuels. When coal is burnt, only about 15 per cent 
of the energy released is converted into power. 
Thus oil is not only more easily handled but is a 
more efficient fuel. 

3. DIRTINESS. Coal itself is black and dusty 
and leaves dirt wherever it touches. Moreover 
when it is burnt, it creates much soot and smoke, 
discolouring nearby buildings and polluting the 
air. Smoke in the atmosphere creates ‘smog’ and 
is a health hazard. Clean Air policies in many 
countries, especially Britain, have lessened pol- 
lution by reducing the use of coal, Oil is a major 

pollutant but is cleaner to use, while electricity is 

both clean and non-polluting. Thus both oil and 

electricity have some advantages over coal in this 

respect. 

4. COST. While oil and natural gas are won 

cheaply and easily from the earth’s crust, coal 

must be mined at great and ever-increasing ex- 

pense. Overheads and maintenance costs of coal 
mines far outweigh those of oil-wells. Labour 
costs are also great because, generally speaking, 
coal-mining is more labour-intensive and the 
work is hard and unpleasant. Few young men are 
prepared nowadays to work in the mines and in 
some cases a shortage of labour drives up costs. 
High transport costs tend to aggravate these 
problems. 

As a result of all these factors, the use of coal 
is declining in the face of competition from oil 
and other fuels. 
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5. CHEMICAL INDUSTRY. Apart from its role 
as a source of fuel, power, and coke, coal provides 
a number of raw materials for the chemical indus- 
try: coal gas, coal tar, benzole, sulphate of ammo- 
nia and many others. Coal gas can be used for the 
manufacture of organic chemicals. Coal tar yields 
such varied products as creosote, naphthalene and 
anthracene, which are in turn used for the manu- 
facture of plastics, detergents, disinfectants, sol- 
vents, antiseptics, adhesives, dyes, perfumes, syn- 
thetic fibres and liquid fuels. Benzole can be used 


for further cracking into high-octane motor-fuel or 
for the manufacture of insecticides, fungicides and 
pharmaceutical drugs. From the sulphate of am. 
monia, other products, e.g. fertilizers, explosives 
and refrigerants, can be made. The role of coal in 
the chemical industry in most parts of the world 
has, however, been declining since the Second 
World War. Most of the products mentioned above 
can be made more easily from petroleum than coal 
and thus oil-based chemicals are cheaper than coal- 
based ones. 


WORLD PRODUCTION AND TRADE IN COAL 


World production of coal (bituminous, anthracite) 
amounts to about 2,000 million tons annually while 
an additional 720 million tons of lignite are pro- 
duced. The U.S.A., the U.S.S.R. and China (each 
accounts for one-fifth of world production) are the 
leading coal producers, while East Germany, the 
U.S.S.R. and West Germany are the main lignite 
producers. Coal reserves are estimated at about 
7,500,000 million tons and, at the present rate of 
consumption, the world’s coal will last for another 
3,000 years! The Soviet Union has over 60 per cent 


of the world’s reserves, while the U.S.A. and China 
have 14.7 per cent and 13.5 per cent respectively. 

The very uneven distribution of the world’s coal 
deposits (Fig. 11.7), with 95 per cent concentrated 
in the northern hemisphere and within very few 
countries made coal an important commodity in 
international trade in the past. British colliers from 
Newcastle, Cardiff and Glasgow used to ship large 
quantities of bunker coal, household coal and cok- 
ing coal across the North Sea and the English Chan- 
nel to the Baltic states, up the Rhine and even as 


11.7 World distribution of coalfields. 
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TABLE 11.2 Production and reserves of coal for major producing 
countries (by percentage of world total) 


Country 


U.S.A. 
U.S.S.R. 
China (1960, but heavily discounted) 
U.K. 

Poland 

West Germany 
India 

South Africa 
France 

Japan 

Others 


Production figures: 
Reserves figures: 


Sources: 


far as the Mediterranean and North African coun- 
tries, British coal was also traded as far south as 
Brazil and Argentina and was stored at Port Suez 
and Aden for bunkering purposes. Similarly, Ger- 
man coal from the Ruhr Coalfields was carried by 
barges along the Rhine to Switzerland, and by ca- 
nal and the Baltic Sea to the Scandinavian coun- 
tries, where high quality coal is needed for smelting 
iron and for the metallurgical and chemicals indus- 
try. Poland has also been a coal exporter for many 
years, The United States exported and still exports 
coal to European countries, to Japan and other 
ata of the world. Some coal is also exported from 
pee and the U.S.S.R. Today, however, very 
coal enters international trade. The leading 
ee exporters are the U.S.A., Poland and 
: stralia. Japan is a major importer. The reasons 
a the decline are as follows. 
=. DEMAND. Demand for coal has de- 
TA in many industries because of its high pro- 
fo ae and transport costs. Oil is increasingly used 
t thermal generators, ships, railways and industrial 


Production 1967 Reserves 
23 14.7 
20 61.7 
20 13.5 
8 2:2 
6 1.8 
5 3:1 
3 0.8 
2 0.8 
2 few reserves 
2 few reserves 
4 4.4 


U.N. Statistical Yearbook 
Oxford Economic Atlas of the World 


fuel. Only the steel industry still depends on coal. 
2. ALTERNATIVE FUELS. Countries which 
once imported coal to fulfill their fuel requirements 
have either developed their own coalfields (e.g. 
China, Zambia), developed their own oil and natu- 
ral gas (e.g. Italy), or their H.E.P. resources (e.g. 
Norway), thus reducing the need for coal. Many 
others have turned to importing cheaper petroleum 
rather than coal. 

3. RATIONALIZATION. Many pits where pro- 
duction was declining or costs were high have been 
closed down, reducing overall output in many tra- 
ditional coal-mining countries, e.g. Britain, so that 
less coal is available for export. 

4. HIGH COST PRODUCERS. Many of the 
old exporters, €.g. Britain, Germany, are high cost 
producers, using underground mining methods. 
Only those countries like the U.S.A., Poland, Aus- 
tralia, where coal can be mined cheaply in large 
open-cast pits can produce coal profitably and at 
competitive prices. These countries thus continue 
to export some coal. 
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The U.S.A. 


nite United States is the world’s leading coal pro- 
X P though in some years the U.S.S.R. has an 
e ly high or a higher annual total, especially if 
for atter’s large lignite output is also included. Be- 
7 ote Second World War, the U.S.A. was thought 
th ave the world’s greatest coal reserves, but with 

e discovery of many large coalfields in Siberia and 


the Arctic shorelands, those of the U.S.S.R. have 


twentieth century. Coal output in 1793 was only 
63,000 tons, coming exclusively from Pennsylvania 
(two-thirds) and West Virginia (one-third). Produc- 
tion increased to 2 million tons in 1840 and reached 
an all-time record of 678 million tons in 1918 or 6.5 
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11.8 Coalfields of the U.S.A. 


tons per capita, the highest in the world. This enor- 
mous expansion in coal output was due to the great 
demand created by railway locomotives and coastal 
shipping, and the rapid industrial development in 
America and Western Europe. Annual production 
in the last twenty years has been around 450 million 
tons, the 1967 figure being 481 million tons. Keen 
competition from petroleum, natural gas and 
H.E.P. have kept production almost the same for 
many years. Many of the old fields have been ex- 
haustively mined, and the deposits on the eastern 
Rockies, mainly of the poorer lignite, are either in- 
accessible or uneconomical to mine. The most valu- 
able American coalfields are still the anthracite field 
of Pennsylvania and the high grade bituminous 
fields of the Appalachians, which together account 
for 70 per cent of America’s annual output. The In- 
terior Provinces fields centred on Illinois contain 
mainly bituminous coal and account for about 20 
per cent of the U.S. total, while the remaining 10 
per cent comes mainly from the Rockies, the Gulf 
States and the Pacific coastlands (Fig. 11.8). The coal- 
fields contributed greatly to the initiation and main- 
tenance of the vast industrial complex of the United 
States, especially in the growth of the iron and steel 
industry of the north-east, the heavy engineering 
works of the Atlantic states and the wide range of 
industries in the Great Lakes region. The share of 
the U.S.A. of world coal exports rose from 11 per 


cent in 1938 to 48 per cent in 1951, mainly to Ca- 
da and Western Europe. j 
The U.S.A.’s coal ines are in private gies 
(unlike those of Britain, or the Comma yu 
tries) and because of competition from ot (i Al 
extraction methods are ruthlessly economic. ie 
cast methods are used where possible to produ ; 
coal at low cost but unfortunately mining Pa 
panies have never restored old mining areas ‘laid 
much of the Appalachian region has besna a 
waste’ by mining activities and can pee a 
tored. Only the richest, most accessible oe 
are exploited and once coal mining has id ones 
uneconomic new pits are opened and the 0 thods 
abandoned. This contrasts with Buoy the 
where political and social pressures 5 oft 
maintenance of uneconomic or marginally aly 
able mines, and open-cast working is on ite 
avoided because of its destructive effects 
lands . The major coal areas are: — e 
1. THE EASTER PROVINCE. TH ie 
most productive coal region of the Uni hades the 
and also has the greatest reserves. It wil Virgi- 
four leading coal states: Pennsylvania, ince once 
nia, Kentucky and Ohio. The Eastern Pr ipi afi 
accounted for 90 per cent of the nation’s 0 oalfields 
still accounts for about two-thirds. The “atlantic 
serve thriving industrial districts on th of on the 
seaboard, in the nearer Middle West, an 
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Lake Erie shores as well as providing coal for ex- 
port. Two distinct sub-areas are recognized: 

(a) The Pennsylvania anthracite field. Anthracite, 
the hardest and best heating coal is found in north- 
eastern Pennsylvania and the region accounts for 
half the world’s anthracite output. Annual output 
has dropped from 100 million tons in 1917 to only 
about 20 million tons today due to declining de- 
mand. The anthracite comes mainly from the coun- 
ties of Schuylkill and Luzerne. Scranton, Car- 
bondale and Wilkes Barre are the chief mining 
towns. The bulk of the anthracite is consumed in 
the surrounding industrial districts. The anthracite 
fields have several characteristics which make them 
distinctive. 

A They are small fields with relatively thin 

y 

ii. The seams are often contorted, discontinuous 
and at great depth. 

i iii. The coal is of high quality but is also expen- 
sive; 

iv. Mining is difficult and expensive, being mainly 
underground shaft mining with a low output per 
man-day. 

v. Output is declining due to the closure of 
marginal mines as the coal is exhausted or becomes 
too difficult to mine. Miners are often thrown out 
of work by pit closures, causing unemployment 
and other social problems. 

(b) The Appalachian bituminous fields. These enor- 
mous coalfields, stretching from north-west Penn- 
sylvania through the Appalachian region south- 
westwards into Ohio, West Virginia, Kentucky, 
Tennessee and Alabama, account for more than 60 
per cent of the U.S.A.’s annual output. The region 
is divisible into three distinct parts. 
i. The Northern Appalachian field. This field, cen- 
tred at Pittsburgh, has excellent coking coal for 
Metallurgical purposes. It formed the basis for Pitts- 
urgh’s growth as the ‘iron and steel capital of the 
world’, 
il, The Central Appalachian field. This lies mainly 
é Kentucky and West Virginia and is centred at 
rand Kanawha. The field has high grade household 
and steam coal. Many of the coal seams are ex- 
Taid, on the hill-slopes or the plateau surface mak- 
Ri i Ening easy, though some seams are less acces- 
iaj The Southern Appalachian field. Scattered 
an in Alabama and Tennessee produce all types 
i ituminous coal for both domestic and industrial 
eee iron and steel industry of Birmingham ‘the 
H sburgh of the South’, depends on the good cok- 
the Coal from the Southern Appalachians. Much of 
© coal is carried down the Warrior River to the 


Gulf ports of Mobile and New Orleans. 

The Appalachian bituminous fields as a whole 
contrast strongly with the Pennsylvanian anthracite 
fields. Their major characteristics are as follows. 

i. The fields are extremely large and very pro- 
ductive. 

ii. The seams are horizontal with practically 
no folding and may be as much as 7 ft (2.1 metres) 
thick. 

iii, They supply bituminous coal for coking, bun- 
kering and domestic lighting and heating, especially 
those in the Allegheny Plateau of Pennsylvania and 
West Virginia. 

iv. Mining is low-cost, because of the easily- 
accessible horizontal seams, many of which are 
exposed on valley slopes and mined by simple 
stripping methods or hill-slope boring (by augers). 
Where traditional underground mining (drift, slope 
or shaft) is practised it is now highly mechanized, 
reducing costs. The output per man-day is very high. 

v. Production levels are maintained, despite keen 
competition from oil, because of low-cost mining, 
excellent industrial demand for Appalachian coal 
and good accessibility to the Great Lakes-St. 
Lawrence Waterway. Although some mines are 
closed others are usually opened in their place. 

2. THE INTERIOR PROVINCE. The Interior 
Province ranks second as a major coal producing 
region and accounts for about a fifth of the nation’s 
output. It extends from the shores of Lake Huron 
into Indiana, Illinois, Iowa, Missouri, Kansas, Ok- 
lahoma and Arkansas. The most productive state 
is Hlinois with an annual production of around 51 
million tons. The coal is of the bituminous type oc- 
curring in relatively horizontal seams, and serves a 
large market in the Great Lakes shorelands, the 
Middle West and the other industrial districts. The 
presence of major oilfields in the same region has, 
however, adversely affected coal production and 
trade, since oil is mined more cheaply. Four sepa- 
rate groups of coalfields are found in the Interior 
Province. 

(a) The Eastern Interior Field. This includes the 
coalfields of Ilinois, Indiana and Kentucky. It is the 
most productive of the four interior fields and also 
commercially the best developed because of the 
large local industrial demand, e.g. from Chicago, 
Gary, St. Louis and Indianapolis. Mining is con- 
centrated on the margins of the coalfields, using 
stripping or shallow underground mining, as in the 
centre of the fields the seams are too deeply seated. 
The bituminous coal obtained is of medium grade, 
but, although not as good as that of the Appala- 
chians, is of better quality than elsewhere in the 
U.S.A. 
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(b) The Western Interior field. This includes the 
scattered fields of Iowa, Missouri, Oklahoma and 
Arkansas, of which Missouri is the most produc- 
tive. High grade bituminous coal and even anthra- 
cite are mined here for industrial use and thermal 
power generation. Coal seams are almost horizon- 
tal, inclining gently downwards towards the west. 
Stripping is the most usual method of mining and 
can be done very economically. 
(c) The Northern Interior field. There is a very 
small coalfield in Michigan fringing Saginaw Bay, 
Lake Huron. Very little coal is actually mined now 
and the decline of the field has been greatly accel- 
erated by the discovery of the Michigan oilfield in 
the same area. 
(d) The South-Western fields. Several coalfields lie 
entirely in the state of Texas where the primary 
interest is oil. They are thus almost completely 
undeveloped and will probably only be exploited 
when the oil-wells are exhausted. Current coal 
output is insignificant. 
3. THE GULF PROVINCE. This is a minor coal 
region, comprising mainly scattered deposits of lig- 
nite in Texas, Alabama and Arkansas, The fields are 
not likely to be actively mined as long as the oil 
flows, for the high volatile content and low carbon 
content of the deposits make them unattractive 
for commercial exploitation. Present output is 
negligible. 
4. THE ROCKY MOUNTAIN PROVINCE. 
This is America’s greatest coal reserve but is little 
touched because of its inaccessibility and distance 
from major markets. The coalfields, which are 
found in difficult terrain, are of post-Carboniferous 
age and comprise mainly lignites and low-grade 
bituminous coals. The major deposits are located 
in Utah, Colorado, Wyoming, Montana, New Mexi- 
co and North Dakota. 
5. THE PACIFIC PROVINCE. There are very 
small coal deposits of only local significance close 
to the Pacific Coast. Those of Washington have been 
better developed because of the early demand crea- 
ted by coastal shipping and trans-continental rail- 
ways, and partly because of their proximity to Van- 
couver in Canada. The fields of Oregon and Cali- 
fornia are less important, and that of Alaska can 
only be treated as a reserve for future supply. 


The U.S.S.R. 


In the Soviet Union coal is still the largest single 
Source of energy, but the development of large oil, 
natural gas and H.E.P. resources has meant that it 
now accounts for less than 50 per cent of the total 
Soviet power supplies. Current coal output is about 
one-fifth of the world total and it also produces one- 


fifth of the world’s lignite. Coal Output has risen 
steadily from less than 30 million tons in 1914 to 
224 million tons in 1953 and 420 million tons in 
1967. An additional 140 million tons of lignite iş 
also produced. Nowadays expansion of the coal- 
mining industry has slowed down as other fuels 
such as oil and natural gas have become more 
important. 

Reserves amount to about 60 per cent of the world 
total. Coal is found in more than 200 Coalfields, the 
vast majority of which are in the Asiatic U.S,S.R, 
Despite its large nominal reserves, the occurrence 
of much of the coal in sparsely-populated and in- 
accessible regions means that at present it is of little 
value. The U.S.S.R. also has the disadvantage of 
having relatively little coking coal, and most of its 
reserves of coking coal have already been opened 
up, though they are as yet by no means exhausted. 

Coal development is entirely state-controlled, 
through the Soviet Supreme Economic Council, 
which formulates industrial programmes, operates 
the coal-mines and also undertakes the distribution 
of the coal. Strictly economic criteria are therefore 
not always adopted and coal is not always mined 
economically, It may be considered worthwhile to 
exploit fields in isolated areas or of poor quality 
which in the U.S.A., for instance, would be ignored. 

Almost all the Soviet industrial regions are close 
ly associated with the coalfields, though some like 
Magnitogorsk, based on iron ore, are supplied by 
long distance railways. The pattern may change 1n 
future, as industries are located near H.E.P. sites, 
e.g. at Bratsk or Krasnoyarsk, or on oilfields, ¢8: 
around Ufa and Kuybyshev. The sparse pot 
tion and vast empty lands of Siberia at first il 
dered coal development but today several inap 
areas have been established in more accessible pa 
of Asiatic U.S.S.R. and these regions are growing 
in population. 

11.9 Coalfields of the U.S.S.R. 
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The major Soviet coalfields are as follows (Fig. 


11.9). 
1, THE DONETZ COAL BASIN. This region, 
usually called the Donbas, lies to the north of the 
Black Sea and the Sea of Azov. It is the leading 
coalfield of the U.S.S.R., being both the oldest and 
also the most productive. It covers an area of 
10,000 square miles (26,000 sq. km) and yields 
both anthracite and high grade bituminous coal some 
of which is ideal for coking purposes. Coal from 
the Donbas supplies the heavy industries of both 
Moscow and its vicinity and the industrial region of 
the Ukraine, including Krivoi Rog where there are 
large iron ore resources. The Donbas is still the 
leading producer of coal, accounting for more than 
one-third of the total, but has only about a quarter 
of the U.S.S.R.’s coal reserves. 
2, THE MOSCOW-TULA COALFIELDS. This 
is another long-established coalfield, but unlike the 
Donbas it yields exclusively low grade coal and lig- 
nite, The coal seams are about 10 ft (3 metres) thick 
and lie only 150 ft (45 metres) below the surface, 
so that mining is relatively easy and output is very 
large, but the heat output of the lignite is low and 
it is thus used mostly for gasification and thermal 
electricity generation. It is useless for coking pur- 
poses. The importance of this field has tended to 
decline but it is important to realize that the coal- 
fields of European U.S.S.R., including both the 
Tula and Donbas fields, together account for about 
two-thirds of Soviet production despite the concen- 
tration of coal reserves in Asiatic U.S.S.R. 
3. THE KUZNETSK COAL BASIN. This basin, 
developed more recently, is usually known as the 
Kuzbas, and is the major field east of the Urals. 
It yields much high grade anthracite and coking 
coal, and accounts for 20 per cent of the total U.S. 
S.R. coal production. Its reserves are very large. Its 
proximity to the Trans-Siberian Railway in south- 
central Siberia and the high quality of its coal has 
led to the rapid growth of iron smelting and metal- 
lurgical industries in Novosibirsk, Kemerovo and 
other centres. 
4. THE KARAGANDA FIELD. This lies mid- 
Way between the Kuzbas and Ural fields and is be- 
Ing increasingly worked to meet the fuel needs of 
the Ural industrial towns. The coal is high grade 
and easily mined by stripping because it lies at or 
near the surface. 
5. OTHER MINOR COALFIELDS. These in- 
clude the scattered lignite and bituminous deposits 
of the Ural Mountains mined and used for heating 
Purposes, while coking coal for iron smelting is 
transported from Karaganda. West of the Urals are 
the Pechora and Taimyr fields of the Arctic region 


and the coal deposits of the Caucasus Mts. In Sibe- 

ria there are the untouched coal deposits of the 

Tungas and Lena basins, and the partially-devel- 

oped fields at Minusinsk, K onsk-Achinsk, in north- 

ern and eastern Siberia, around Irkutsk, as well as 

Vladivostok and on Sakhalin Island in the Far 
St. 


China 


China ranks third in the world in both output, 
figures for which are difficult to obtain, and re- 
serves, and is a great potential coal producer. All 
types of coal are found, including anthracite, 
bituminous coal and lignite Though coal occurs 
in every province it is actively mined in only a few 
places. The greatest concentration of China’s coal 
deposits is in the north: in Shansi and Shensi which 
together account for 47 per cent of China’s huge 
reserves. Inner Mongolia accounts for another 25 
per cent. The coal seams are folded and faulted in 
many places and often deeply seated, making min- 
ing relatively expensive. Remoteness from the 
densely populated and industrialized parts of China 
also limits the usefulness of much of the coal in the 
region. The main mining centres are Fenho, Ning- 
wu and Tatung. These northern coalfields continue 
westwards into Kansu and eastwards into Honan, 
Hopei and Shantung. 

Further north are the rich Manchurian coalfields 
in the provinces of Kirin, Liaoning, Johol and Hei- 
lungkiang which support heavy industries making 
steel, machinery, tractors, electrical apparatus, cars 
and aircraft. The Manchurian coal seams are thick, 
easily accessible and contain high-grade coking 
coal. Surface or open-cast mining is usually the 
practice and is becoming increasingly mechanized. 
The chief mining areas are at Fushun, Fusin, Kai- 
lan, and Hokang. 

Further south there are many scattered deposits, 
those of the Szechwan Basin being the most impor- 
tant. The coal deposits here are extensive but rarely 
occur near the surface. They support a wide range 
of light and heavy industries around Chungking and 
Chengtu. Lesser deposits occur in the provinces of 
Yunnan, Kweichow, Kiangsi and Hunan, serving 
local demands only. 

China’s reserves of coal were developed rapidly 
after the Second World War but the rate of devel- 
opment has slowed and annual output is not in- 
creasing very rapidly at present. Some of the rea- 
sons for this are as follows: 

1. POOR LOCATION OF THE MAJOR COAL- 
FIELDS. Many major fields are in remote areas 
(Inner Mongolia, Yunnan), the chief exception be- 
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ing that of Manchuria. The largest deposits are in 
the highlands, e.g. in Shansi and Shensi where the 
terrain hinders exploitation and transport. 

2. INADEQUATE TRANSPORT. Coalfields in 
the west of the country are isolated from the major 
industrial areas which are located mainly in the east 
and along the three river basins. Difficult terrain 
enhances the problems of carrying the bulky coal 
by road or rail. 

3. OUTDATED MINING METHODS. Mechan- 
ization is still not employed in most Chinese under- 
ground mines. Even where open-cast methods are 
applied labour-intensive methods are often em- 
ployed. Despite cheap labour, the production costs 
are high, and efficiency is generally low. 

4. ALTERNATIVE FUELS ARE BEING DE- 
VELOPED. Large reserves of oil and natural gas 
have been discovered and exploited. Many multi- 
purpose dams have also been built which supply 
H.E.P. It is easier to harness water power than to 
develop remote coalfields. 


Great Britain 


Great Britain was amongst the first countries in 
Europe to exploit its coalfields and during the nine- 
teenth century led the world in both coal produc- 
tion and exports. It was only overtaken by the 
U.S.A. in the early twentieth century. Britain has 
very extensive deposits of coal, most of them of 
high quality and its reserves, also of high quality, 
are large in proportion to its size. Peak coal pro- 
duction was reached in 1913, and since then out- 
put has declined, for a variety of reasons, and is 
now less than 200 million tons per annum. Britain 
has been a coal exporter since the Middle A ges and 
coal has always been the leading non-manufactured 
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export commodity of the country, but coal exports 
have also declined. Britain’s share of world coal 
exports has dropped from 40 per cent in 1938 to 
18 per cent in 1951 and hardly any coal is exported 
today. There are several reasons for the decline of 
the coal-mining industry in Britain. 

1. DEVELOPMENT ELSEWHERE. When Bri- 
tish coalfields were first opened up there was littl 
similar development elsewhere in the world, Since 
then European, American and Asian fields have 
been developed to supply local needs and U.K’s 
proportion of world coal output and also of exports 
has declined. 

2. ALTERNATIVE FUELS. Many alternative 
fuel supplies such as hydro-electricity, oil and natu- 
ral gas have been developed and compete with coal, 
These resources have been best developed in coun- 
tries with little coal which hitherto were coal im- 
porters. 

At the same time alternative fuels, particularly 
oil, have created great competition both at home 
and overseas. The greater convenience of oil for 
bunkering ships or driving locomotives as well as 
in industry, has reduced home demand for coal in 
Britain. In many parts of Britain ‘Clean Air’ pol 
icies have reduced the use of coal by both domestic 
and industrial users. , 
3. EXPENSIVE PRODUCTION. Many of Bri- 
tain’s coalfields have deep-seated, contorted or 
faulted seams, in some cases extending under the 
sea floor. These conditions mean that mining and 
maintenance costs are high. Cheaper, more profit: 
able, opencast methods cannot be used on a large 
scale and not all of the pits have sufficiently straight 
seams to allow for mechanization. Despite highet 
wage rates in America, cost per ton of coal mi 


ry trucks of coal to the water's edge at Blythe, Northumberland, where the coal is loaded onto colli 
or export or distribution to other parts of Britain. Eric Kay 
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is almost twice that of the U.S.A., and output per 
man-day is only one-fifth that of the U.S.A. 
4, NATIONALIZED INDUSTRY. In Britain 
the coal mining industry is nationalized, and social 
problems, employment, regional development and 
other factors must be considered as well as purely 
economic factors. Miners and their leaders play an 
important role in political and trade union affairs. 
Thus rationalization of the industry and closures of 
uneconomic pits cannot always take place. Only the 
East and West Midlands fields mine coal at a pro- 
fit and in many traditional areas such as Scotland, 
South Wales, Cumberland, coal is mined at a loss 
of 55 p. or more per ton. Nevertheless social diffi- 
culties and especially unemployment would result 
from sudden pit-closure and the rundown must be 
gradual. These auxillary problems mean that British 
coal is not competitive in world markets. 
5. NEW POWER RESOURCES. Coal has tradi- 
tionally supplied 90 per cent or more of British 
power needs but this position has changed rapidly. 
mported oil has increased its share of energy sup- 
plies. New finds of oil and natural gas in the North 
Sea also create competition for coal as they are 
cheaper than imported supplies. Moreover, Britain 
has taken a leading role in the development of 
ine power and has many nuclear power sta- 
aes supplying 15 per cent of electricity and about 
per cent of total power requirements. Nowadays 
coal supplies only 60 per cent of British energy re- 
quirements and its role continues to diminish. The 
chief role of coal today is in generating thermal 
electricity. 


` The decline of coal mining in Britain is mirrored 
in most European coalfields, but it is unlikely that 
coal will ever be completely replaced in Britain be- 
cause, compared with many European countries, 
Britain has larger and better quality coal reserves. 
Coal is the most important mineral in Britain and 
is found on a large scale. With increasing mechan- 
ization and concentration on those fields where 
mining is easiest because of thick or less contorted 
seams, coal-mining could again become a profitable 
undertaking. 

The major coalfields of Britain may be grouped 
as follows (Fig. 11.10). 

1. THE SCOTTISH FIELDS. Concentrated in 
the Central Valley of Scotland are four coalfields: 
the Lanarkshire, Fifeshire, Ayrshire, and Midlo- 
thian fields (in order of productivity). They are res- 
ponsible for the development of the heavy indus- 
tries of Scotland, especially on Clydeside, centred 
at Glasgow. Some coal is exported to Northern 
Ireland. 

2. THE PENNINE COALFIELDS. Within this 
group are several major coalfields. The Northum- 
berland and Durham coalfield (centred on New- 
castle) and the Yorkshire, Derbyshire and Notting- 
hamshire coalfield (centred at Sheffield and Brad- 
ford) are the most important. The southern part 
of the Yorkshire, Derbyshire and Nottinghamshire 
field is the most productive and profitable in the 
country. It is also the most mechanized. The 
Durham field is notable for its reserves of high- 
quality coking coal. These two coalfields alone 
(with a joint output of 115 million tons) account 
for nearly two-thirds of the nation’s annual out- 
put. The other Pennine coalfields are the Lanca- 
shire coalfield and the Cumberland coalfield, both 
of which have declined considerably. 

The Pennine Coalfields are responsible for the 
concentration of a wide range of manufactures in 
northern England including iron and steel, mech- 
anical and electrical engineering, shipbuilding, loco- 
motives, chemicals and textiles at such industrial 
towns as: Middlesbrough, Newcastle, Darlington, 
Billingham, Bradford, Leeds, Halifax, Sheffield, 
Rotherham, Scunthorpe, Chesterfield, Manchester, 
Liverpool, Birkenhead, Bolton and Barrow-in- 
Furness. 

3. THE MIDLAND COALFIELDS. These coal- 
fields are smaller, but were nevertheless vital in the 
initiation of important industries. Each of the four 
Midland coalfields gave rise to the growth of indus- 
trial towns. The South Staffordshire coalfield is the 
basis of the industrial conurbation of the Black 
Country, of which Birmingham is the leading city. 
Stoke-on-Trent, ‘the pottery capital of England’, 
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grew up on the coal deposits in the North Stafford- 
shire coalfield. Coventry, which houses the leading 
automobile firms of the country, owed its early de- 
velopment to coal supplies from the Warwickshire 
coalfield. Burton-on-Trent owed the initiation of its 
prosperous brewing industry to the presence of two 
vital materials: coal from the Leicestershire coal- 
field and gypsum. The output from the Midland 
coalfields is small but they are still profitably mined. 
4. THE WELSH COALFIELDS. The South 
Wales coalfield (third in output amongst British 
coalfields with 17 million tons annually) has large 
reserves of anthracite, bituminous and coking coal. 
The availability of coal led to the development of 
iron and steel, tin-plating and shipbuilding indus- 
tries as well as the production of household and 
steam coal. The rise of many Welsh industrial towns 
such as Cardiff, Swansea, Llanelli and Newport was 
based on coal. The difficult mining conditions, deep 
and difficult-to-work seams and the decline of in- 
dustries on the coalfield itself mean that coal min- 
ing has greatly declined. Mechanization is difficult 
to introduce and transport from the mining valleys 
is difficult. Despite great losses on coal mining, pits 
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are not being closed very quickly because this would 
lead to great unemployment in the mining towns 
There are minor coalfields in North Wales around 
Wrexham, producing steam and gas coal for local 
use or for use on Merseyside, i.e. around Liverpool, 
5. OTHER BRITISH COALFIELDS, There are 
several minor fields producing small quantities of 
coal including the Bristol coalfield on the Severn 
estuary which supplies fuel to Bristol and Glou- 
cester; and the Shropshire coalfield near the Welsh 
border, which is now overshadowed in importance 
by the more productive Midland coalfields and sup- 
ports no major industries. The latest to be developed 
of the British coalfields is the Kent coalfield, first 
mined only in 1925, Mining costs are very high but 
there is a ready market in London and there are 
important reserves of coking coal. 

There are no significant coal deposits in Ireland 
but there are large quantities of peat or turf which 
once constituted the only fuel for poor Irish peas- 
ants. Nowadays the farms and factories are run by 
electricity from the Shannon H.E.P. scheme and 
other sources. 


Before the Industrial Revolution of the eight- 
eenth century, such industries as existed derived 
power from running water or from wood either 
in the form of timber or of charcoal, Power re- 
sources were small, output was small and since 
transport systems were not well developed the 
markets which could be reached were often limi- 
ted. Thus large labour supplies were not required 
and small industries could be set. up almost 
everywhere, 

Two developments, however, completely chan- 
ged the pattern of industrial development. These 
were the invention of the steam engine and the 
development of a process for making metallur- 
gical coke from coal. Coal thus became a major 
factor in industrial development in the nine- 
teenth century. Coal gave industries greater pow- 
er supplies and allowed them to expand their 
output. This in turn led to the employment of 
larger numbers of people and rapid migration 
into industrial coalfield areas greatly increased 
their population. At the same time roads were 
being improved and, more important still, rail- 
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ways, also dependent on coal, were being devel- 
oped. This gave industries access to much larger 
domestic markets than had been possible before. 
The development of steamships enabled them 
extend their markets throughout the world. A 

these advantages allowed the major industries t0 
expand and develop in a way that had ie 
been impossible. The coalfields became not only 
coal-mining and industrial centres but also os 
ulation concentrations and the economic e 
of the various countries in which they develope e 
Coalfields which developed in this way inclu l 
the British coalfields; the Ruhr and Saxony ae 

fields in Germany; the Franco-Belgian coa! the 
in northern France and southern Belgium, the 
Appalachian coalfield of U.S.A. and laten ai 
Moscow-Tula field and Donbas of the Oe 
the Damodar Valley of India; the Sydney’ in 
castle region of Australia; and Mane 
China, as well as many others. Japan and Ita 
with few coal resources were among th 
jor industrial countries to base their grow 
imported coal or alternative fuel supplies. 


THE ROLE OF COALFIELDS IN INDUSTRIAL LOCATION 


Coal remained practically unchallenged as a 
major fuel until the early twentieth century. Even 
after coal had begun to be overshadowed by 
other fuels, many industries did not move to- 
wards newer power supplies. Some of the world’s 
coalfields still remain major industrial areas to- 
day because of their accumulated advantages. 
These advantages which have caused the indus- 
trial inertia in some regions may be summarized 
as follows: 

1. CONCENTRATION OF CAPITAL. In- 
vestment in factories, equipment and other facil- 
ities was concentrated in coalfield areas and 
could not be immediately written off. This con- 
centration of investment discouraged industrial 
firms from moving to new locations. 

2. TRANSPORT NETWORKS. During a pe- 
riod of over a hundred years of industrial devel- 
opment the transport networks of the coalfields 
had been built up to serve industrial concerns. 
These transport systems remained an advantage 
and where imported raw materials had to be 
brought in were a continuing advantage. To 
move to new sites might have entailed setting up 
in less accessible regions. 

3. MARKETS. Many companies in coalfield 
areas had their major customers close at hand. 
Thus component manufacturers relied on the 
market provided by makers of the finished pro- 
ducts, e.g. in automobile manufacture, and pro- 
ducers of basic commodities such as steel relied 
on local engineering companies to consume their 
output. By moving to a new site some such com- 
Panies would have been moving away from their 
markets and this would have offset other ad- 
vantages. 

4. LABOUR. The densely populated industrial 
districts of the coalfields supplied a constant and 
skilled labour force. The tradition of industrial 
employment was strong and workers were easily 
trained. If companies had moved to alternative 
Sites they might have experienced labour short- 
ages or have had greater difficulty in obtaining 
Skilled workers. 

For these reasons, therefore, the world’s major 
Coalfields still are some of the most important 
industrial areas, especially where the coalfields 
a the additional advantages of a coastal loca- 

n, making importation of raw materials or al- 
ternative fuels easier. On the other hand, many 
factors today are working to create a new distri- 
bution of industry and in most countries a drift 
away from coaifields is well-established. This 
May be a direct drift away from coalfields to new 
areas, e.g. the drift to the south in Britain, or 


it may be due to the growth of new industrial 
areas with different advantages, which, though 
not in direct competition with older regions, 
grow faster than the old regions so that the 
coalfield areas suffer a relative decline. For exam- 
ple, though the industrial district of the northern 
Appalachians and Lakes shorelands is still ex- 
tremely important in the U.S.A., the growth of 
industry in Texas and the Gulf States and in 
California is much more spectacular. By and 
large, however, it is true to say that only the ill- 
located coalfields or those with other disadvan- 
tages have declined drastically. Those which still 
have locational advantages today have continued 
to prosper, though they have been to some ex- 
tent overshadowed by new areas elsewhere. The 
main reasons for the declining pull of the coal- 
fields to industry are as follows: 
1. FUEL EFFICIENCY. The amount of coal 
needed to operate certain industries has declined. 
For example, it originally required as much as 
12 tons of coal to smelt a ton of iron, while to- 
day only a ton or less is required. Thus it is no 
longer an overwhelming advantage for iron and 
steel industries to be located on coalfields. It is 
better that they should be coastally located with 
easy access to imported iron ore supplies. Coal 
requirements, being smaller than in the past, can 
be transported more easily to the coast. This has 
led to the redistribution of the iron and steel in- 
dustry in most countries. For example, in the 
U.S.A., although Pittsburgh still has many steel 
mills, many steel companies today prefer to es- 
tablish their mills on the Atlantic seaboard with 
access to overseas ore supplies, or on the Great 
Lakes shores with easy access to ore from 
eastern Canada. (See also Special Topic 15.) 
2. INLAND LOCATION. Many coalfields 
where industries were originally developed had 
an inland or upland location. This gives them a 
disadvantage in transport and accessibility. Al- 
though in the course of time transport networks 
have been built up, such regions are still rela- 
tively distant from sources of imported raw mate- 
rials. In hilly or mountainous country the roads 
and railways may be narrow and winding and 
the construction of modern links such as motor- 
ways may be difficult. This isolates the coalfield 
and makes a coastal location preferable. For 
example in South Wales, the industrial plants 
are being closed down in the narrow valleys of 
the coalfield e.g. at Ebbw Vale, and being set up 
on the coast e.g. at Newport and Margam, away 
from the coalfields. : 

Space for expansion is also a problem in moun- 
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tainous areas, while plenty of room is available 
in lowland regions. Thus industries leave the 
cramped and congested valleys and towns of 
coalfield areas and set up elsewhere. 

3. DECLINE IN COAL MINING. The ex- 
haustion of more accessible seams and the lower- 
ing of output from coal mines has aggravated 
decline in many coalfield areas. When coal be- 
comes expensive and difficult to obtain, altern- 
ative fuels will naturally be preferred and altern- 
ative industrial sites chosen. 

4. POPULATION MIGRATION. Younger 
people, especially the better-off and better-edu- 
cated, tend to move away from cramped, con- 
gested, smoky, dirty industrial towns on. the 
coalfields in search of more congenial living con- 
ditions. Thus the best part of the labour force 
drifts away from many traditional coalfield in- 
dustrial sites. At the same time this encourages 
many industries requiring highly skilled or edu- 
cated personnel to establish in the more pleasant 
areas, thus depriving the coalfields of newer in- 
dustries and making them progressively less at- 
tractive to succeeding generations. In Britain 
this trend is seen in the drift to the south-east of 
the country where clean surroundings and clean 
jobs are concentrated. Such sophisticated indus- 
tries as computers, electronics, etc. are concen- 
trated in the south. The coalfields are therefore 
losing both industries and population. 

5. ALTERNATIVE FUELS. The use of al- 
ternative fuels is creating a new pattern of indus- 
trial location. For example, in the U.S.A. and 
the U.S.S.R. the oil fields are attracting many 
new industries, especially petrochemicals indus- 
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tries, not only heavy chemical industries but also 
plastics, synthetic textiles, etc. In Europe where 
there are few large oilfields the advantages of ą 
coastal location have become very clear in the 
industrial growth of such centres as Antwerp and 
Rotterdam. On the other hand the use of easily. 
transported fuels such as electricity or natural 
gas has led to a dispersion of industry, Light 
consumer-goods industries can be set up near 
their major markets. Thanks to H.E.P. develop- 
ment, industries can be set up in isolated areas 
where industry could never have been established 
in the past, e.g. aluminium smelting at Kitimat, 
Canada, pulp and paper making in Siberia. 

6. EXTERNAL FACTORS. Some coalfield in- 
dustrial regions owe their decline to external 
factors not directly linked with conditions onthe 
coalfield itself. The most striking examples are 
those coalfields where textiles were the major in- 
dustries. Cheap production in India, Hong Kong 
and Japan caused such great competition that 
the cotton industry of Lancashire declined, inde- 
pendently of conditions in the Lancashire coal- 
field. 

For all the reasons outlined above coalfields 
no longer exert the same locational pull as they 
did.in the past. Many other factors are now 
equally or more important than coal supplies. 
However the accumulated advantages of invest- 
ment and skill in the coalfields will mean that 
many, e.g. the Ruhr, the Midlands, the Pitts- 
burgh-Great Lakes region, will retain their im- 
portance despite the declining role of coal as a 
source of power. 


Europe 


Some coal is mined in almost every European 
country (Fig. 11.11), but the most important coal- 
mining areas in Western Europe are in Germany, 
France and Belgium. In Eastern Europe, Poland 
is the leading producer. Most European countries 
have suffered the same difficulties as Britain, and 
coal output in Western Europe has tended to de- 
cline. In Eastern Europe output has been increasing 
but coal mining is almost everywhere done at a loss. 
Political and social factors have been given more 
weight in the Communist bloc than pure economics 
of production. The need for rationalization of the 
coal industry is very great in almost every European 
country. Coal has been the basis of industrial de- 


velopment in Europe and industries are still an 
coalfield-located, though alternative fuels, espe ý 
oil -have greatly reduced the role of coal in m 
countries. . far the 
1. WEST GERMANY. Germany is by mais 
tichest coal nation in continental Europe a 
rapid industrial progress has been acta cen 
with the extensive exploitation of coal. Coa lion 
put for the whole of Germany rose from 29 Seth 
tons in 1871 to 200 million in 1939. After a ani 
West Germany produced between 140 and cost 
lion tons annually, but since 1958 coal omi a 
been declining. Output was only 112 milian 
in 1967. As in Britain there is a need for Wist o 
ization and closure of unprofitable pits., ite de 
West Germany’s coal is bituminous but lign 
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11.11 Coal andlignite fields of Europe. 


posits are also worked. West Germany is the sixth 
largest coal and third largest lignite producer in the 
world (Table 11.2). 

The largest and most important coalfield is the 
Ruhr-Westphalia coalfield which accounts for three- 
quarters of Germany’s output and 90 per cent of 
its reserves, The Ruhr coal is excellent for coking 
and steam-raising purposes and occurs in thick 
seams (5 to 30 ft or 1.5 to 9 metres) at depths be- 
tween 1,500 and 3,000 ft (450 and 910 metres), 
slightly broken and tilted in some places. Many of 
the older mines, however, are becoming difficult and 
expensive to work. The Ruhr coalfield is the heart 
of German heavy industry. The area is served by 
the Rhine and its tributaries. Major industrial towns 
include: Essen, Solingen, Remscheid, Wuppertal, 
Cologne and Diisseldorf. Two smaller coalfields are 
found nearby, namely the Aachen coalfield which is 
no longer important, and the Saar coalfield near the 
German-French border. This field has good coking 
Coal, easily mined, and good reserves. The Saar has 
changed hands many times between France and 
Germany but is now part of Germany. 

There are also lignite deposits at Cologne and in 
Bavaria, Their importance is small but they are 
Taed to provide fuel for thermal electricity gener- 

on. 

Germany used to be a major coal exporter, like 
Britain, her coal being carried by barges along the 
Rhine from the Ruhr-Westphalia coalfield to the 
Baltic and Mediterranean countries that have little 
coal, and also by rail to the Alpine and central 


European states. Her share of the world’s coal ex- 
ports (by value) has dropped from 25 per cent in 
1938 to less than half that amount today. 

2. FRANCE. French coal output is small, less 
than 50 million tons annually, the bulk of which 
comes from the departments of Pas de Calais and 
Nord, in north-eastern France, the continuation of 
the Franco-Belgian coalfield from Belgium. It forms 
the basis of the French North-East Industrial Re- 
gion which also draws coal supplies from the smal- 
ler Alsace-Lorraine fields, a north-westerly exten- 
sion of the Saar coalfield. The coal from north-east 
France is excellent for heating and gasification pur- 
poses, but for making coke for steel works it has 
to be mixed with imported coal from Germany or 
Britain. Most of the easily-worked deposits have 
already been exhausted and current mining is at 
depths of 2,000 to 4,000 ft (610 to 1,220 metres). 
Further, the deep-seated seams are thin and badly 
contorted, making mining very expensive. The out- 
put per man-day is only one-sixth that of the Appa- 
lachian mines of the U.S.A. France’s leading en- 
gineering towns, which grew up on the coalfields, 
are Metz, Nancy, Lille and Lens. 

Minor coal deposits are found in the Central 
Massif and make up about a quarter of the nation’s 
output. They support industrial towns such as St. 
Etienne, Le Creusot and Ales, which make steel, 
machines, armaments and chemicals. Coal imports 
are necessary to meet French industrial expansion, 
and come mainly from the EEC (European Econo- 
mic Community). 
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3. BELGIUM. Belgium’s coal production has 
been almost halved in the last 20 years and is now 
in the region of 17 million tons a year. The older 
field and also the larger one is the Franco-Belgian 
Coalfield in the Sambre-Meuse Depression. It has 
similar characteristics and faces the same problems 
as its French section: thin, badly faulted seams, 
deep underground mining, and very high produc- 
tion costs. Many mines have been closed and the 
area is very depressed though the industrial cities 
which grew up on the coalfield such as Liege, Char- 
leroi, Mons and Namur are still important. The 
decline of the Franco-Belgian field has been partly 
offset by the discovery of deposits around Genk in 
the Kempenland or Campine coalfield. The coal 
seams here are also deep, entirely concealed and re- 
quire underground extraction, but yield high-grade 
coking coal and are easily worked because they are 
structurally more simple. Present production has 
already exceeded 10 million tons and despite the 
lack of large towns, iron and steel, chemicals and 
other heavy industries have been set up in the re- 
gion. 
4. POLAND. Poland has large coal deposits of 
all grades in the Upper Silesian and Lower Silesian 
coalfields. The coal is of good quality, including 
much high-grade coking coal and supports the me- 
tallurgical industries of Upper Silesia as well as 
supplying exports of some 20 million tons per an- 
num. Poland is one of the few European countries 
to expand its production, and output has risen 
steadily from 87 million tons in 1953 to 124 million 
tons in 1967. It is now the fifth largest world pro- 
ducer and a major exporter. It is one of the few 
Communist countries too, where the growth of the 
coal industry has been an economically sound oper- 
ation, Elsewhere this has taken place in spite of 
economic facts, e.g. in Hungary and Czechoslo- 
vakia. Poland also produces about 24 million tons 
annually of lignite for use within the country. 
5. EAST GERMANY. East German coal produc- 
tion is low but it is the world’s leading producer of 
lignite. The Saxony lignite fields have long been ex- 
ploited for the industrial development of the Mid- 
dle Elbe region, centred at Leipzig, Magdeburg and 
Dresden. The lignite is used to generate thermal 
electricity for the electrical, metallurgical and che- 
micals industries. Its large extent, very thick seams 
and accessibility compensate for its low heat value. 
Lignite production is about 242 million tons annual- 
ly, and it is planned to increase output further, 
though this may not be feasible in the face of fuel 
alternatives such as oil which are now readily avail- 
able throughout Europe by pipelines from coastal 
ports in the west and south or from the Russian 


fields to the east. 

6. SPAIN. Spain is another European country 
with some coal: bituminous coal and anthracite as 
well as lignite are mined, amounting to around 15 
million tons in all. The coalfields are concentrated 
in northern Spain, around Oviedo. Spain has con. 
siderable reserves which are fairly accessible and are 
being rapidly exploited. It exports coal to Mediter- 
ranean countries, France and Sweden. 

7. OTHER PRODUCERS. The remaining pro- 
ducers are mainly in eastern Europe and much of 
their production is of lignite. They include Czecho- 
slovakia, Bulgaria, Yugoslavia and Hungary, 
Czechoslovakia is the world’s fourth largest lignite 
producer accounting for 10 per cent of the world 
total. Mining in Eastern Europe is generally mar- 
ginal or absolutely uneconomic. 


Canada 


The Canadian output of coal is small, only about 
9 million tons, and more than half the annual fe- 
quirement has to be imported from the U.S.A. Coal 
from the Northern Appalachian coalfields is carried 
by the Great Lake-St. Lawrence freighters that 
carry wheat, timber or furs from the Canadian in- 
terior provinces. Coal furnishes less than a fifth of 
the national energy consumption, and petroleum, 
natural gas and H.E.P. are all more important. 

The Canadian coalfields are as follows: — 
1. THE PRAIRIE PROVINCES. Alberta 's the 
leading producer in this region, with both bitumin- 
ous coal and lignite. The coal occurs in thick pi 
zontal seams of 6 to 12 ft (2 to 3.5 m), and is easily 
mined by opencast stripping. Reserves pee 
The area is, however, badly located in relation to 
major industrial sites. 
2 BRITISH COLUMBIA COALFIELDS. ne 
er scattered deposits are mined on Vanco de 
Island and in interior British Columbia. High gt 
steam coal is obtained. 


3. NOVA SCOTIA COALFIELDS. Colt 
mined on Cape Breton Island, but prodr i ssl 


deep underground and sub-marine mine veal 
tremely costly. The high-quality bituminous wa 
used mainly by the local iron and steel WO 
Sydney. 


Asia 


: ina 
Apart from Asiatic U.S.S.R. and mainland Cr 
dealt with earlier (see pp. 354-6), the mā 
producing countries in Asia are as follow e 
1. INDIA. India’s main coalfield lies 1., 


and 
modar Valley, in the states of Bengal, Big 
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Orissa. The main mining centres are at Raniganj, 
Bokaro and Jharia. The Damodar Valley accounts 
for 90 per cent of India’s annual output of some 
68 million tons. India’s reserves are comparable to 
those of Canada or Poland, i.e. around 50,000 mil- 
lion tons. Much of the coal is used by the local 
iron and steel works at Jamshedpur, Rourkela and 
Asansol, also for shipping, locomotives and facto- 
ties. The coal seams are moderately thick but at 
some depth and folded. Mining is done mainly by 
cheap hand-labour and is of low efficiency. Some 
smaller coal deposits occur at Chanda, Singaren, 
Tunda and Pench. In Pakistan, Quetta and Kala- 
bagh also have coal reserves. In Iran there is some 
coal around Kermanshah. 

2, JAPAN. Japan’s coal output is somewhat less 
than that of India, being about 50 million tons, 
mainly of low-grade bituminous coal from thin, 
broken seams. Good coking coal for its blast fur- 
naces is scarce and Japan has to import coal from 
the U.S.A., South Korea or Australia, and is 
constantly looking for new supplies, e.g. in the 
U.S.S.R. Two-thirds of Japanese coal comes from 
the Chikugo coalfield in north-western Kyushu, 
and the rest from the Ishikari fields of Hokkaido, 
and from Joban and Ube in Honshu. The mines 
have been worked for more than four centuries 
and are fast becoming exhausted. High production 
costs and low quality coal makes mining unprofit- 
able and Japan relies very heavily on imported 
oil and on H.E.P. for power supplies. 

3, OTHER ASIAN COALFIELDS. Small coal- 
fields are worked in South Korea at Chushu, where 
Coal output, mainly of anthracite, is about 12 mil- 
lion tons a year. North Korea, too, has a substantial 
Production (about 17 million tons a year). In Tai- 
wan bituminous coal is mined in the north around 
Keelung. North Vietnam has the best coal reserves 
in South-East Asia, possessing anthracite and high 
grade bituminous coal. It is mined at Hongay and 
used extensively for steel works and industrial plants 
in Hanoi and Haiphong. A little coal is also found 
at Ombilin in Sumatra and Samarinda in Kaliman- 
tan (Borneo), Indonesia; in Cebu Island, Philip- 
pines; at Krabi in the Kra Peninsula of Thailand; 
at Batu Arang in West Malaysia and in Sabah, but 
mining is unimportant or has ceased. 

_ Despite the fact that numerous coal deposits exist 
in South-East Asia, coal is little exploited. The rea- 
sons for this are: 

(a) Warm climate. Coal is not required for domes- 
tic heating purposes because of the tropical climate. 
b) Few industries. As yet, industry is little de- 
Veloped in most South-East Asian countries and 
demand for coal is confined to electricity generation 


or railway use. For these purposes oil is now pre- 
ferred so that coal mining is unimportant in the 
region, e.g. mining at Batu Arang in Malaysia 
ceased when the National Electricity Board and 
Malayan Railways switched to the use of oil. 

(c) Other minerals are more valuable. Other min- 
erals such as tin, gold, antimony and gem stones 
found in the region, as well as petroleum, are more 
valuable than coal and foreign capital is more rea- 
dily available for their exploitation. 

(d) Small scattered deposits. Known coal reserves 
occur in a number of scattered locations. Much 
of the coal is of low quality, in thin beds or other- 
wise uneconomic to work. Forests make interior 
locations difficult of access. 

(e) Alternative fuels. Alternative fuels, especially 
oil, for industrial use, and timber or kerosene for 
domestic use are readily available so that it is not 
worth the expense of opening up coal mines. Trade 
in coal is insignificant. 


The Southern Continents 


The Southern Continents, as a whole, are poor 
in coal resources, accounting for less than 5 per 
cent the world total. Most of the coal comes from 
New South Wales, Australia, and South Africa. The 
reserves are also comparatively small. 

1. AUSTRALIA. Australia has an annual coal 
production of 35 million tons of bituminous coal 
and 24 million tons of lignite. Output has almost 
doubled since the 1950s. Australian reserves are the 
largest in the Southern Hemisphere. The huge coal- 
field lying beneath Sydney-Newcastle in New South 
Wales accounts for 80 per cent of Australia’s coal. 
Mining is done at depths of more than 2,000 ft (610 
metres). Coal is carried by coastal steamers to the 
rest of Australia. The high grade coking coal has 
given rise to a prosperous iron and steel industry 
in south-eastern Australia, with related shipbuild- 
ing, transport equipment, machinery, chemicals and 
textiles industries. Important coal deposits have 
also been found in Queensland. Lignite and sub- 
bituminous coal are mined at Gippsland in Victoria, 
Fingal in Tasmania and Ipswich in Queensland. 
Much coal is exported to Japan and New Zealand, 
2. NEW ZEALAND. New Zealand’s coal output 
is very small, totalling only 2 million tons, half of 
which comes from Greymouth in South Island. 
Some lignite is found in Auckland and the Otago 
region. Distance from major population centres has 
hindered coal exploitation. More emphasis is placed 
on alternative fuels such as H.E.P. and natural gas. 
3, AFRICA. Africa’s old crystalline rocks pro- 
vide diamonds, gold, copper and other minerals but 
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coal is little found. Practically all Africa’s coal is 
concentrated‘in the Republic of South Africa with 
half the annual output of 50 million tons coming 
from Transvaal and another one-third from Natal. 
The chief mining centres are Middleburg, Vereenig- 
ing and Witbank. The coal seams are found near 
major industrial areas, are easily mined and consist 
of good steam coal. They supply the growing in- 
dustries of South Africa. A little coal is mined at 
Wankie, Rhodesia; Luena, Zaire; Maniamba, 
Mozambique; Nkandabwe and Mamba, Zambia; 
and Enugu, Nigeria. 

4, SOUTH AMERICA. Like Africa, South Ame- 


QUESTIONS AND EXERCISES 


1. Coal, oil and water-power are three main sour- 
ces of power. For any two of them: 

(a) Locate and name an area where each is 
found in abundance; 

(b) State their method of extraction; 

(c) Account for the part they play in the de- 
velopment of that area. 

2, Select three major industrial areas in three dif- 
ferent continents which are found on coalfields. 
Explain what other factors besides availability 
of coal have led to the industrial growth of these 
areas, 

3. Locate on separate sketch-maps the following 
coalfields: 

(a) the Northumberland and Durham Coalfield; 
(b) the Pennsylvania Coalfield ; 
(c) the Donetz Coal Basin; 
(d) the Damodar Coalfield. 
For any two of them: 

i, name the type of coal mined; 

ii, the method of mining employed; 

iii, the uses made of the coal, 

4. How is coal formed? How does the Stage of de- 
velopment affect the type of coal found? With 
reference to any two major coalfields in the 
northern hemisphere, relate the types of coal 


rica, with its pre-Paleozoic rocks and rugged Ap. 
dean ranges, has few coal reserves. Known fields 
are limited in extent. They are of low grade 

in thin seams and are often highly contorted, 

in the Concepción area of Central Chile js coal 
utilized for both domestic and industrial purposes 
Low grade coal from south-eastern Brazil is also 
mined for industrial use. Scattered coal deposits are 
found in upland Peru, highland Colombia and 
western Argentina. Due to their low heat value and 
inaccessibility these marginal coalfields have been 
little developed. 


found and the methods of extraction employed: 
5. Give a reasoned classification of coal. E 
why different types of coal are suited to different 
uses. What types of coal normally enter inter 
national trade? ; soil 

6. Explain any four of the following terms 

connection with the geography of coal: 

(a) bituminous coal 
(b) stripping 

(c) volatile matter 
(d) coking coal 

(e) shaft mining 

(f) lignite. n 

7. wate the major methods of coal mining? 
Under what conditions are each of the f 
best applied? Name one major coalfiel 
each of the mining methods that you 
is in operation. ‘ 

. State ie source of motive power used in 
three of these industrial areas. Give reaso! : 
that particular fuel is significant e 
(a) Central Valley of Scotland; 

(b) the Swiss Plateau; 
(©) the Middle Elbe of East Germi an; 
(d) the Keihin Industrial District of J2 
(e) Jurong, Singapore. 


oo 


QUESTIONS AND EXERCISES 


HS.C.-TYPE QUESTIONS 


v = 


tw 


_ Make a comparative study of the roles of coal 


and petroleum as a source of power. 


. Discuss the location of large industrial areas in 


either Europe or North America that are rela- 
ted to coalfields. 


. Contrast the coal resources of the northern and 


the southern hemispheres. Explain why there 
are great differences in: 

(a) their areas of concentration; 

(b) their state of development. 


. Draw large sketch maps to show the position 


and extent of the following coalfields: 

(a) the Ruhr-Westphalia Coalfield; 

(b) the Appalachian Coalfields; 

(c) the Kuzbas Coalfield; 

For any one of them, describe fully the role it 
has played in the inception and expansion of 
manufacturing industries. 


. Either: Account for the decline of the coal ex- 


port trade of Britain or Germany. : 
Or: Describe fully the rise of coal production 
in the United States since 1840. 


. Discuss the comparative advantages of differ- 


HSC QUESTION 


1. Why are most of the world’s largest industrial 


areas located on or near to coalfields ? (HSC, 1972) 
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ent fuels with particular reference to their areas 
of production, 


. Outline the world’s pattern of either coal min- 


ing or oil refining with particular reference to 
their locational advantages. 


. Make a comparative study of the coal mining 


techniques and problems of North America 
and Western Europe. 


. Either: Assess the changing role of fuel as a 


locational factor in the twentieth centuryy 

Or: Fora selected region examine the evono- 
mic consequences of the closure of coal mines. 
Comment critically on the following statistics 
pertaining to the world’s consumption of the 
major fuels at selected periods: 


%, contribution to world fuel supplies for select- 
ed years ` 


Year Coal Oil Hydro-electricity 
1900 98% 1% 1% 
1925. 7%% 2% 2% 
1948 62% 36% 2% 
1966 44%, 53% 3% 


ns 


2 Petroleum 
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PETROLEUM, the mineral in the greatest demand in 
modern industry, supplies half the world’s energy 
requirements. It provides fuel for heat and lighting, 
lubricants for machinery and raw materials for a 
number of manufacturing industries. In comparison 
with other fuels, such as coal, it has several advan- 
tages: it occurs in great abundance; it is easily ob- 
tained; it can be cheaply distributed; and above all, 
it has the widest range of domestic as well as in- 
dustrial uses. It is often, therefore, referred to as 
‘black gold’. Despite repeated predictions of its ra- 
pid exhaustion, world petroleum production in- 
creases every year. Scientists and geophysicists, 
using modern prospecting equipment such as the 
gravimeter, magnetometer and seismograph are dis- 
covering more and more new oilfields and are great- 
ly widening the world’s known reserves of oil. Many 
of the most recently discovered fields are deep be- 
neath the sea floor, Eventually, of course, all ex- 
ploitable reserves of oil and natural gas will be 
found and used but by that time power substitutes 
such as solar and nuclear energy, will have been 
perfected and there will be no danger of exhausting 
world power supplies. 

The word petroleum is derived from the Latin 
words petra, meaning tock, and oleum, meaning oil. 
It is so called because it is derived from the rocks, 
where it flows freely in either liquid or gaseous state. 

` It was first used where Seepages occurred at the sur- 
face. In ancient times the Chinese, who encountered 


oil in drilling for salt in brine wells, used it as fuel 
to evaporate the brine. The Egyptians used it for 
embalming the dead before burial. The Bible Pe 
that dark pitch from petroleum residues was U 
on Noah’s ark to make the wooden vessel water- 
proof, It was also recorded that tar (bitumen) i 
employed in cementing bricks in the consti 
the Tower of Babylon, and in paving the reer 
Mesopotamia. Petroleum was also mento 
many Greek and Roman writers who noted i A 
as lamp fuel and for ointments. In many me n 
of the world such as around the Caspian 
Romania, in Burma and in India, oil was on 
in lighting, cooking, lubricating and for m 
urposes. a 
ë But the first man to have really ‘struck o Ae 
probably Samuel M. Kier who in 1848 foun ake 
chance in wells on the banks of the Ale dans 
of Pennsylvania. He named it after the loca rill 
as Seneca oil. The shortage of whale oil, ae 
used for domestic lighting and for re Seneca 
created a great demand for mineral an ais sil 
Oil Company was soon formed for at je 
‘Colonel’ Edwin L. Drake, a retired railway pout 30 
tor, was sent to Titusville, Pennsylvania ni ia oil 
miles: 80 km north of Pittsburgh) to dri 
He encountered many setbacks. After 
on 27 August 1859, drilling to a domi 
(21.2 metres), Drake struck oil. It pour red in the 
of 10 barrels (1.3 tons) a day. This ushe 
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great ‘oil rush’, and commercial exploitation of pe- 
troleum on a large scale began. Drake, however, 
died a poor man, though he had made it possible 
for many oilmen to become rich after him. To com- 


memorate his achievement, a stone monument was 
erected at the exact spot of his first oil well in the 
Drake Memorial Park at Titusville. 


PROPERTIES AND NATURE OF PETROLEUM 


Technically speaking, petroleum is an inflammable 
mixture of oily hydrocarbons with very complex 
chemical properties. Some crude oils contain other 
minerals such as sulphur. Crude petroleum varies 
in colour from amber-green to brownish black. The 
lighter grades are greenish, have a high hydrogen 
content but little carbon. The heavier grades are al- 
most black and have a low hydrogen percentage 
but more carbon. In terms of specific gravity (i.e. 
its weight compared with water which is 1), crude 
petroleum varies from 0.77 to 0.99 and is therefore 
lighter than water so that it always floats on water. 
In commercial circles, oil is gauged by hydrometers, 
whose readings are given in the Baume Scale. Oil 
that gives a reading of over 30° is classified as light 
oil, and that lower than 20° is heavy oil. 

The modern petroleum industry recognises three 


principal grades of crude oil. 

1. PARAFFIN-BASE OIL. This contains a high 
percentage of the lighter hydrocarbons such as 
methane and yields the commercially more valued 
products e.g. petrol, paraffin and high grade lubri- 
cating oils. 

2. ASPHALT-BASE OIL. This consists mainly 
of the heavier hydrocarbons with a viscous, asphal- 
tic base. It is of less commercial significance be- 
cause it yields little motor-oil during distillation. 
Much of its residue is in the form of asphalt or 
bitumen, almost in solid state. 

3. MIXED-BASE OIL. This is an intermediate 
group with mixed properties of the lighter and 
heavier oils. It carries a high percentage of naph- 
thene and is graded 20° on the Baume Scale. It is 
used both for lubricants and fuel oils. 


THE ORIGIN AND OCCURRENCE OF OIL 


The origin of oil is still not definitely known, though 
itis generally presumed to be derived from organic 
material. Analysis of oil samples shows that it is 
formed from the decomposition by anaerobic bac- 
teria of innumerable small marine plant and animal 
Organisms trapped in sediments as they were depo- 
sited on the sea-bed. Some scientists believe that 
when an accumulation of sedimentary rocks in the 
Ocean depths is compacted, the pressure generates 
heat which transforms the decaying matter into tiny 
droplets of oil. Others think that oil may have 
formed relatively rapidly after the organisms were 
trapped in the sediments and that heat or pressure 
Were not necessary to the process. Oil formation in 
Sedimentary rocks has been going on since the be- 
ginning of geological time and is probably contin- 
uing today, and unlike many other minerals which 
Tequire special conditions for their occurrence, oil 
can be found in many different rocks of various 
ages and is very widely distributed. Wherever there 
are areas of marine sedimentary rocks such as mud- 
Stone, shale, sandstone or limestone oil may be 
ound in some of the strata. 

The oil is trapped in the pore-spaces of the rocks 
and thus rocks such as sandstone with a high pro- 


portion of spaces are most likely to contain oil. 
Compacted muds and shales have very tiny pore 
spaces which either prevent the presence of oil or 
make it very difficult to obtain, e.g. from oil shales, 
if it is present. Within porous rocks the oil is cap- 
able of migrating in any direction until it is trapped 
by the presence of a non-porous cap-rock such as 
a shale or mudstone. When the rocks originally 
formed under the sea, not only oil was trapped but 
also sea-water. This also remains in the pore spaces 
of the rock. Because oil is lighter than water it 
usually lies above it in the rock. Above the oil are 
the lightest hydrocarbons forming natural gas. 
Thus oil is usually found in a water-oil-gas sequence, 
though sometimes only gas is found, and no oil 
exists. When a cap-rock prevents the oil or gas from 
moving further, either upwards or sideways it is 
trapped; it cannot move downwards through the 
heavier water. Oil rarely occurs in igneous rocks, 
and when it does it is due to migration of oil from 
sedimentary rocks into interstices such as joints in 
the igneous rocks. 

There are several common ways in which oil can 
be trapped. Four of the most common are illus- 
trated. 
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12.1 Anticlinal oil trap. 

1. ANTICLINAL TRAP. This is the most com- 
mon mode of oil occurrence. Rock strata are often 
subject to folding as a result of earth movements, 
and are arched up as anticlines or domes. Oil is 
trapped in the crest of the upfold, usually in the 
gas-oil-water sequence. The oil-bearing stratum is 
a porous layer, e.g. sandstone, in Fig. 12.1, through 
which oil may flow. The oil is prevented from rising 
or sinking by intervening layers of non-porous 
strata, e.g. shale. Wells sunk at A will tap oil while 
wells at B and C would tap gas and water res- 


pectively. 
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12.2 Fault trap. 


2. FAULT TRAP. Earth movements may also 
cause faulting and porous and non-porous strata 
may be brought into juxtaposition as shown in Fig. 
12.2. The oil is trapped in a tilted layer of reservoir 
rock (sandstone) and is prevented from escaping by 
the cap-rock above (shale). 


Van | 


salt plug 
domes up 
surrounding 


12.3 Salt-plug trap. 


3. SALT PLUG. A salt plug is formed when a 
huge body of rock salt, a rather mobile and weak 
rock, is subjected to great pressure from above, It 
pushes upwards through a weakness in the overlying 
strata to form a steep-sided dome. Oil is trapped 
around the margins of the salt plug as illustrated 
in Fig. 12.3. 


sandstone 
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4. STRATIGRAPHIC TRAP. Oil may yea 
ped stratigraphically where it occurs in roc’ 


after folding, are eroded down and then sub 


to renewed deposition. The layers above eee 
formity may be non-porous and thus ef oped 
Where rocks lense-out, oil may also be 

(Fig. 12.4). 


OIL PROSPECTING AND DRILLING | 


Since Colonel Drake drilled his first oil well at 


Titusville in 1859, fortune-seekers all over the world 


have been hoping to strike oil. Many of them be- 


ens? 
gan drilling without making any com P achat 


structural studies of the underlying rocks. 8 peiling 
dom drilling is described as wild-catting- i 
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12.5 Seismic exploration for oil. The records of shock 
waves can be used to detect the different layers of 
rock as well as the configuration of the sea bed. 
Subtle differences arise in the recordings dependent 
on the time taken for the shock waves to be re- 
flected, as well as on the nature of the recording 
trace. If seismic records show the existence of 
structures in which oil might be trapped, further 
exploration may take place, first using recording 
instruments and later test drill holes. 


for oil is so expensive, that many who struck no oil 
went bankrupt. Colonel Drake was fortunate to 
Strike oil at only 694 ft (21.2 metres) for most oil 
Wells are several thousand feet deep, and prospecting 
and drilling operations can take weeks or months. 

One of the world’s deepest wells, in Pecos, Texas, 
was drilled to a depth of 25,340 ft (7,725 metres), 
Cost U.S, $3 million, over a year’s work and found 
No oil! Disappointment in oil drilling is not un- 
Usual and drilling is a calculated risk. For example, 
in 1949, an estimated 38,000 wells were drilled in 
the United States: 60 per cent struck oil, 7 per 
cent produced natural gas, while the remaining 33 
Per cent were simply ‘dry holes’. 

Once oil is struck, people rush to share the new 
Source of wealth and a boom is created. Roads will 
€ constructed to bring in the equipment, techni- 
Sans and workers pour in, and on their heels come 
other people such as shopkeepers, who share the 
boom indirectly. Oklahoma City was a small town 
in 1900 with barely 9,000 inhabitants. With the 


finding of oil, it grew rapidly and has more than 
500,000 people today. In Venezuela, the city of 
Maracaibo was an unknown village at the beginning 
of this century, but is now the second largest urban 
centre of the country, with half a million people and 
all the modern amenities that ‘liquid gold’ can give. 

In the past seepages at the surface gave a clue as 
to where oil might be found, or drilling was simply 
at random, but nowadays the search for oil is a 
much more complicated procedure, involving a 
wide knowledge of geology and geophysics, Before 
trial wells are drilled geologists study the surface 
rock outcrops from aerial photographs or in the 
field to determine the geological structure. If this is 
suitable the area is subjected to further investiga- 
tion to determine the arrangement of underlying 
strata. The geophysicists map the subterranean 
structure, using many sophisticated instruments. 
Soundings are taken by exploding dynamite at pros- 
pective drilling sites so that the vibrations can be 
recorded by seismographs. Since different rock types 
are of varying density, the time taken for the shock 
waves to be reflected from the various layers gives 
valuable information about the depth and structure 
of the underlying rocks. The information is auto- 
matically recorded as a series of wavy lines, by sen- 
sitive instruments such as geophones (Fig. 12.5), and 
the pattern is later interpreted by geologists. Other 
instruments employed in the search for oil include 
the magnetometer which measures the variations of 
the earth’s magnetic field, and the gravimeter which 
measures the differences of the gravitational force 
of denser and lighter rocks. The presence of oil 
affects their readings and therefore gives an indi- 
cation of where oil might be found. Seismic meth- 
ods of determining the geological structure are par- 
ticularly important where the oil-bearing rocks lie 
under the sea-floor. In such cases little is previously 
known about the geological conditions, and sound- 
ings, made from ships which work systematically 
throughout a region, give a fairly complete picture 
of the submarine geology. 

Before the introduction of geophysical instru- 
ments the chances of striking oil were very slight; 
only one well in twenty was likely to strike oil and 
billions of dollars were wasted in sinking ‘dry holes’. 
Today, however, waste is minimal and one drilling 
in three should strike oil. Expenditure is very great 
because, apart from prospecting and drilling, finance 
is needed for research on petroleum conservation, 
and on finding more and more uses for oil, gas and 
petroleum by-products. Demand for oil and gas as 
industrial and domestic fuels and for driving and 
lubricating motor cars and other machinery is so 
great, however, that the industry is very lucrative 
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12.A Asemi-submersible mobile drilling unitin operation 
off Sarawak, East Malaysia. Such rigs are used for 
test drilling after seismic exploration has indicated 
the presence of oil. Sarawak Shell Berhad 


and the large companies can easily finance continual 
exploration in new areas, even where the difficul- 
ties are great as in the polar regions, e.g. Alaska, 
or the oceans, 

The most familiar sights in the oilfields are the 
great steel towers or derricks, 120-200 ft (35-60 m) 
high, which mark the places where the oil is being 
drilled. In the past the derricks were made of wood 
but they are now made of steel and are portable, 
so that they can be taken down when the well is 
exhausted to be used again elsewhere, 

Tn many parts of the world where oil occurs un- 
der the continental Shelves, offshore drilling has to 
be employed, e.g. in the Gulf of Mexico, the North 
Sea and off Brunei and Sumatra in the Sunda Shelf. 
Drilling is more complicated offshore as the der- 
ricks and other equipment have to be mounted on 
platforms. These platforms may float or may rest 
on huge piles where the water is shallow. Many 
drilling platforms can be moved from place to place 
so that if drilling is unsuccessful the rig is towed to 
a new location. The platforms may be very near 
shore, but many are as much as 100 miles (160 
km) out at sea and thus must be self-contained, 
with power plants, food and fresh water supplies, 
living quarters for the men, as well as boats and 
helicopters which ferry out men, equipment and 
food supplies. 

There are two major methods of oil drilling: the 
percussion or cable-tool method and the rotary meth- 
od. The former method was used by Edwin Drake 
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the bottom is the powerful drilling bit that cuts its 
way through the earth and rocks. As the drilling 
operation progresses, more and more lengths of the 
steel pipe are added until the bore hole may be 
thousands of feet deep. The bore hole is reinforced 
by steel pipes of larger diameter than the drilling 
pipes, which prevent it caving in. The crown block 
at the top of the derrick carries a pulley from which 
atravelling block is suspended by cables. Its func- 
tion is to raise or lower the long string of drill pipes. 
Itis obvious that as more and more pipes are added 
to the drilling string, it becomes very much heavier. 
At a depth of 5,000 ft (1,520 metres), the string 
weighs as much as 50 tons. The rate of drilling va- 
ties from 250 ft (76 metres) an hour in soft ground 
to less than a foot an hour in harder beds. Mean- 
while, a lubricating ‘mud’ made from clay and che- 
micals, is pumped. into the drilling pipes through 
the swivel and the kelly to the drilling bit. The mud 
then returns inside the casing which lines the hole. 
Besides cooling and lubricating the drilling bit, the 
mud also brings up rock fragments to be examined 
by geologists for oil. The vibrating mud-screen 
sieves the mud which is then stored in the mud 
pit for re-use. The cleansed mud is later passed back 
to the swivel to be pumped down the drilling string 
again. 

Constant drilling will wear out the bit, which 
therefore needs regular replacement. Commercially 
used drilling bits are of three kinds. The fishtail bit, 
with a split-wedge shape like the tail of a fish, is 
used for drilling soft rocks like shale; the toothy 
rock drill which measures up to a foot in diameter 
and consists of a number of interlocking wheels, is 
very effective in cutting through hard rocks. For 
hard drilling in very resistant rocks a special dia- 
mond-studded core bit is used. The industrial dia- 
monds on the bit will cut through anything in the 
earth’s crust. They are widely used by geologists to 
obtain cylindrical core samples for rock analysis. 

Another problem encountered in oil drilling is 
keping the bore hole vertical and straight. The 
Onger the drill pipe grows, the more flexible it be- 
fomes, and, unless great care is taken in checking 

e drilling line, it may never reach the intended 
Position, Re-drilling is both costly and painstaking. 
b In some cases, however, it may be desirable to 
nja at an angle in order to reach an oil reserve not 
irectly beneath the derrick. This is known as di- 
Tectional drilling. It is accomplished by varying the 
pat on the bit with the brake in the drawing 
i (Fig. 12.6). Directional drilling is desirable 
en the oil sought lies below a lake, river, sea or 
; en a group of buildings; or when it is desired 
© drill several wells from a single site. 


When the drilling bit finally strikes oil- or gas- 
bearing rocks, gas and oil often gush upwards to 
the surface, because they are usually trapped under 
great pressure. The borehole releases the pressure 
and allows the oil to escape upwards. The final 
strike may be sudden and unexpected and careless- 
ness may allow the escaping gas or oil to catch fire, 
with disastrous consequences. The entire derrick 
may be destroyed and the fire, continually fed by 
oil and gas from below may last for a long time and 
cause great damage, besides consuming the reserves 
of oil which had been tapped. The fire of Gassi 
Touil in the Sahara is said to have burnt up £10 
million worth of gas before it was extinguished. Its 
450 ft (140 metres) high flames could be seen by 
people a hundred miles away. There are more than 
twenty similar catastrophes every year and damages 
are estimated at £350 million annually. 

Not all oil wells are gushers. In some cases the 
pressure is low and oil has to be pumped to the sur- 
face from the outset. Most gushers, too, after the 
initial pressure release, cease to flow. After a time 
the oil or gas has to be pumped to the surface. 

There are about 700,000 oil wells in the world. 
The older ones are becoming exhausted or have 
already run dry, like those of the Appalachians, 
while many newer wells in Texas, the Middle East, 
North Africa, Europe, the U.S.S.R. and South-East 
Asia are still at peak production. The life and pro- 
ductivity of an oil well is difficult to predict accu- 
rately and so are the petroleum reserves. The Spin- 
dletop oilfield at Beaumont, Texas, first drilled on 
10 January 1901 yielded 100,000 barrels (13,500 
tons) a day for the first 10 days and then declined 
gradually but flowed for many years. Some small 


„wells last only a few days before being exhausted. 


Extraction becomes difficult when the pressure in 
the well becomes low but in some cases this diffi- 
culty can be overcome. Sea-water can be pumped 
into the well to replace extracted oil. The water 
sinks to the bottom of the reservoir rock forcing 
the oil to the top where it can more easily be 
reached. Production in the southern Californian 
offshore fields was boosted in this way. The flow of 
viscous heavy oil can be improved by pumping 
steam into the oil-bearing rocks. Production may 


“be halted because the bore hole is clogged with 


heavy asphalt residues. It will then be necessary to 
send down strong acids to dissolve the clog or ex- 
plode nitroglycerine in the borehole to provide new 
channels for the oil to reach the surface. 

On average only about one-third of the oil con- 
tained in a rock can be extracted, either because 
the deposits lie too deep to be reached by available 
equipment or because, though they could theoret- 
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ically be extracted, it would be uneconomic to do 
so. The continual improvement in oil mining tech- 
niques and equipment is enabling deeper and deeper 


reserves to be worked and is also allowing old areas, 
previously abandoned as unworkable, to be brought 
back into production. 


OIL TRANSPORTATION AND STORAGE 


Petroleum is one of the few liquid commodities that 
is traded in, large quantities and transported over 
long distances. It can be conveyed by road in oil 
trucks, by rail in tank waggons, by sea in oil tankers 
and even by aircraft for military and emergency 
purposes. The bulk of the world’s crude oil from 
the oilfields is, however, transported by miles and 
miles of pipelines, either to refineries or to the coast- 
al shipping terminals. Pipelines are expensive to 
build, and once built, their route is fixed and can- 
not be easily changed. Before laying a pipeline 
therefore it is important for oil companies to be 
sure there will be a steady flow of oil through the 
line and a constant demand at the market-end of 
the line. If this is the case, pipelines are the most 
economical mode of transport for an inflammable 
liquid like oil. Where flexibility of routes is essential 
to serve varied or fluctuating markets, or where 
pipelines are often insecure for political reasons, 
tanker transport by sea may be preferred. The in- 
crease in tanker size so that large volumes of oil 
can be carried relatively cheaply has made tanker 
transport more economical in recent years. 

The main trunk pipelines that cross deserts, for- 
ests and mountains are between 30 in (76 cm) and 
48 in (122 cm) in diameter, or even larger, but the 
subsidiary lines are much smaller, between 6 and 
24 in (15 and 61 cm), with walls a quarter of an 


inch thick. Numerous pumping stations are con-’ 


structed along the pipeline to keep the oil flowing 
steadily at the rate of 3-5 mph (5-8 kph). On level 
ground the stations may be 150 miles (240 km) 
apart but on rugged terrain they have to be closer, 
about 30 to 50 miles (48 to 80 km), to maintain 
the flow. 

There are many problems involved in laying, ins- 
pecting and maintaining the network of pipelines. 
The various lengths of the pipelines have first to be 
brought to the laying sites, where they are welded 
together, the joints being carefully sealed. The pipe- 
line may lie on the surface in uninhabited areas but 
in densely populated or agricultural areas the line 
has to be buried so as not to interfere with other 
land use. Very often several sets of pipelines run 
parallel to one another, belonging either to one 
corporation or to different oil companies. There are 
also pipelines from the refineries that carry different 
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in protective glass fibres before they are laid in 

the ground, to prevent corrosion. A perforated pipe- 
line leaks and this can be very serious if the oil 
catches fire. Large oil companies therefore maintain 
‘peat walkers’ who patrol the pipe route to check 
any leakage and repair it on the spot. Trained dogs 
are also used for this purpose. In difficult terrain 
or in deserts, low-flying aeroplane patrols keep a 
watchful eye on the pipelines, reporting any leakage 
as evidenced by the discoloured ground. In parts 
of Arabia and the Trucial States local tribal leaders 
are paid well to guard the section of the pipeline 
which runs through their territory. Pipelines are 
easily damaged by saboteurs from unfriendly na- 
tions or by local anti-government groups and a 
watch is maintained to forestall such attacks. Some 
pipelines are fitted with automatic alarms that warn 
of any acute changes in pressure or leakages. Once 
any damage is reported, the preceding pumping sta- 
tion of the pipeline will be disconnected and the 
flow of oil halted while repairs are being made. 

As pipelines thread through varied terrain, climb- 
ing hills and descending valleys, artificial pressure 
has to be applied to make the oil flow continuously. 
It flows easily downhill, but when ascending up- 
lands the pumping station has to apply extra pres- 
sure to boost its uphill climb. For some heavy slug- 
gish crude oils, it may be necessary to heat the oil 
before it can be made to flow easily. 
_ The use of pipelines in oil transport first began 
in Pennsylvania, U.S.A., in 1861, when it was found 
that haulage in wooden barrels was far too expen- 
sive and inefficient. It began with wooden pipes 
covering only short distances, but later iron and 
steel pipes were developed. So much crude oil was 
produced in the various American oilfields that by 
the beginning of this century, the country was al- 
teady criss-crossed by a network of pipelines, ter- 
Minating in refineries and coastal ports. Cylindrical 
Storage tanks capable of holding over 800 tons of 
oil each became a common sight in many city 
Suburbs, 

Today, the total length of American pipelines 
alone is estimated to be more than 400,000 miles 
(640,000 km). The longest American pipeline is the 
Big Inch Line’ with a diameter of 36 in (91 cm). 
It is 1,255 miles (2,008 km) long and carries oil 
from the Louisiana and Texas fields to the Middle 
Atlantic seaports. The demand for natural gas is 
also very great and pipelines distribute gas to such 
urban markets as New York, Boston, Chicago, Los 
Angeles and San Francisco. The network of natu- 
tal gas pipelines in U.S.A. is now larger than that 
of the oil pipelines. Canadian pipelines are also very 
extensive, linking the oil and gas fields of Alberta 


with terminals at Sarnia on Lake Huron, the major 
population centres on the St. Lawrence and Great 
Lakes, and Vancouver on the Pacific coast. There 
are very long gas and oil pipelines in the U.S.S.R. 
linking the trans-Urals fields with major industrial 
centres. There are also many important pipelines in 
the Middle East, the longest being the Tapline (i.e. 
Trans-Arabian Pipeline) which links the oilfields 
of the Persian Gulf with Sidon (Lebanon) on the 
Mediterranean. The Tapline is 1,067 miles (1,707 
km) long and was constructed in 1950 at a cost of 
£80 million by the Arabian American Oil Company 
(Aramoco). Its pipes are 30 in (76 cm) in diameter 
and have a carrying capacity of more than 20 mil- 
lion tons a year. Other pipelines in the Middle East 
include the 560-mile (896 km) line from Kirkuk 
(Iraq) to Banias (Syria) on the Mediterranean coast. 

Tankers are used to transport oil across the high 
seas and, since 1938, oil has taken first place 
amongst the cargoes carried by the world’s mer- 
chant fleets. The world’s petroleum resources are 
rather unevenly distributed (Fig. 12.7). They are 
located chiefly in the U.S.A., Canada, Venezuela, 
the Middle East, the Sahara, and the U.S.S.R., with 
minor fields in Indonesia, Australia and Europe. 
While U.S., Canadian, Russian and European pro- 
duction can be used locally many producing coun- 
tries, especially in the Middle East and North Af- 
rica, have little demand for oil or its by-products. 
The oil, therefore, has to be brought to the indus- 
trial centres, such as Western Europe, the U.S.A. 
and Japan, where it is most urgently required. This 
necessitates the great international trade in oil. 

Oil tankers are special cargo-ships built solely 
for the conveyance of oil. Pre-war tankers were 
small, between 12,000 and 30,000 tons, but the oil 
tankers today are much larger, carrying at least 
50,000 tons of oil. Modern super-tankers may carry 
as much as 300,000 tons of oil. Each tanker is 
divided into thirty or more separate tanks to pre- 
vent the oil from surging and rolling about in the 
rough seas. The cargo can be easily loaded or dis- 
charged by pumping the oil through pipes. Where 
the sea is shallow near the coast as in Brunei or 
some parts of the Persian Gulf tankers are loaded 
by pipeline without ever reaching the shore. 

Since the tankers carry such an inflammable liquid. 
as oil, special devices have to be installed to fight 
any outbreak of fire. All the cargo compartments 
are lined with an intricate system of pipes, through 
which steam can be drawn in to smother the flames. 
In addition there are rows of fire extinguishers, fire 
hoses, water pumps and oxygen-breathing appa- 
ratus which can be readily made use of in the event 
of fire. 
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12.7 World distribution of oilfields. 


Most of the world’s largest refineries are sited at 
ocean terminals where the tankers unload the crude 
oil. The oil is stored in huge tanks with storage 
capacities varying from 5,000 to 100,000 barrels 
(650 to 13,500 tons) each. They act as reservoirs, 
supplying the crude oil to the refining plants. After 
refining, the various products, including petrol, 
diesel oil, kerosene and gases, are again stored in 
separate tanks before being distributed to con- 
sumers. Much of the oil is stored underground 
which is safe, economical and occupies least space. 

Strict fire precautionary measures are taken in 
the tank farms, Each storage tank is provided with 
a gas-tight dip-hole and air-exit valves which coun- 
teract the differences in pressure when the tanks are 
heated by day and cooled by night. The roof is 
floatable to give room for ‘breathing’, caused by 
the expansion or contraction of the oil. The steel- 
plated tanks of one-inch thickness are very durable. 
They are coated with white or silvery aluminium 
paint to reflect as much as possible the direct rays 
of the sun and the roof is covered with insulating 
materials. Each tank is isolated from the others by 
a circular earth embankment. In the event of fire, 
this prevents the flames from spreading. At every 


convenient point is found fire-fighting equipment 
such as chemical and foam extinguishers, v 
hoses, and sand pits. In fact, every possible ma 
is taken in an oil installation to meet the eventually 
of fire. aN 
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the major refineries with large consumit relin. 
e.g. London is linked by pipeline to coas ie 
eries. But after that, delivery of the refined as ji 
to consumers such as motorists, works 
houses is dependent on the usual modet ice 
transport: oil trucks, rail tank ae ta 
barges. These forms of transport, too, fety from 
specially constructed to give maximum ce 
fire. They are usually loaded and un much 2 
means of hoses. An oil truck can carry a! hall 
4,000 gallons of petrol or 12.75 tons, t se Rail 
that amount is usual with the smaller tru een 14 
tank waggons may have a capacity 0 d Germany 
and 35 tons. The oil barges in Britain ani a 
can carry up to 500 tons of oil in oil 
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Crude oil is made up of various hydrocarbons (see p. 
367) and unless these basic components can be sepa- 
rated the crude oil has little industrial use. The work 
of the refinery is to break down the various hydro- 
carbons into their respective ‘groups’ or ‘fractions’. 
through a complex process of distillation. In the oil 
refinery, crude oil is not only split into its various 
fractions but some of its impurities e.g. sulphur, are 
removed. A refinery may produce as many as 
eighty different oil, gas and chemical products. The 
most important are the fuels produced from the 
lighter fractions e.g. petrol (called gasoline in the 
U.S.A.), paraffin (kerosene) and benzene, and the 
heavier fractions e.g. diesel, lubricants, and fuel oils 
are also important. In addition, a number of residues 
such as coke, asphalt and bitumen or tar are pro- 
duced and wax (vaseline) may be extracted. Gases 
such as butane and propane are also produced. 
Both heavier fractions and gases can be further 
chemically treated so as to yield a higher percen- 
tage of the more valuable gas and fuel oil than 
would normally be obtained by the fractionating 
process. 

The following are the chief methods of oil distil- 

lation in refineries. 
1. FRACTIONAL DISTILLATION. This is the 
basic method of oil distillation that splits the crude 
oil into its various ‘fractions’. The process is based 
on the fact that each of the fractions has a different 
boiling point and thus a different condensation 
point, The lighter fractions such as petrol (100°F., 
or 38°C. and paraffin (300°F., or 149°C.) have fairly 
low boiling points but the heaviest fractions boil 
at about 800°F. (427°C.). 

The crude oil from the storage tanks is pumped 
through a furnace where it is heated sufficiently 
for all the fractions to vaporize. The vapour then 
enters a cylindrical fractionating tower. This struc- 
ture may be about 100 ft (30 m) high and 8-25 ft 
(2.5-8 m) in diameter and the interior is divided in- 
to several compartments by a series of horizontal 
trays. Each tray is perforated to allow vapours to 
rise in the tower and each tray has an outlet by 
which the condensed fractions can be led out of 
the tower (Fig. 12.8). When the vaporized oil enters 
the tower, the vapour rises and as it rises it cools. 
The various fractions condense into liquids at dif- 
ferent levels depending on the temperature. The 
lighter fractions such as petrol and paraffin have the 
lowest condensing temperatures and thus liquify at 
the top of the tower, collecting in the uppermost 
trays; the medium fractions, such as diesel, gas oil 
and some fuel oil, condense at various levels in the 
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12.8 Fractional distillation of oil. This diagram shows in 
greatly simplified form the basic fractionating pro- 
cess, together with some of the further processes 
through which various fractions are passed. Some 
fractions of the oil may be passed through several 
redistillation processes at different temperatures in 
order to obtain a wide range of final products. 

middle of the tower; the heavy fractions, such as 

fuel oils and asphaltic residues, condense at the 
bottom at high temperatures, and are drained from 
the base of the tower. 

The disadvantage of the fractionating process is 
that only a relatively small proportion of the dis- 
tilled oil is of the lighter, most valuable fractions. 
Several improved systems have been devised which 
can increase the yield of lighter oils. 

2. THERMAL CRACKING. The thermal crack- 

ing process increased the yield of petrol from 26.1 
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per cent in 1920 to about 50 per cent today. This 
is done by cracking the heavier oils in tanks at more 
than 1,000°F. (538°C.), and at a pressure of 1,000 
Ib per sq.inch (700 N/cm?2).1 The combination of 
high temperature and high pressure causes the 
larger hydrocarbon molecules to crack or split into 
lighter fractions which have a smaller number of 
carbon atoms. These lighter fractions are then al- 
lowed to condense in the fractionating tower. 
3. CATALYTIC CRACKING. The cracking 
method was greatly improved in the 1930s, increas- 
ing the yield of petrol and also improving its qua- 
lity by the development of catalytic cracking. A 
catalyst is added to the medium fractions which 
helps to break down the oil molecules, without, 
however, affecting the oil’s chemical composition. 
The catalyst is in the form of a fine powder either 
of platinum or of clay. The catalyst and the hot oil- 
vapour are brought into contact in a large cracking 
chamber called a reactor. The vaporized oil is 
broken down into lighter fractions such as petrol, 
and subsequently distilled, leaving its carbon atoms 
and impurities with the clay. The catalyst, coated 
with carbon, then flows out of the reactor to a 
regenerator where the carbon is burnt off in a 
stream of air. The catalytic cracking process is 
thus a chemical treatment of the oil which splits 
hydrocarbon molecules and also removes impurities 
including the sulphur compounds: sulphuretted 
hydrogen, smelly ‘mercaptans’, and ‘aromatics’. 
4. POLYMERIZATION. The cracking processes 
improve the petrol yield by splitting the heavier oils 
but polymerization increases petrol yield from 
the very lightest fractions—the gases, which might 
otherwise be burnt off or otherwise wasted.. These 
gases can now be made to combine into larger mol- 
ecular compounds and thus increase the yield of 
petrol, and its octane content. 


1 N/cm? = Newtons per sq. cm. 
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12.9 Polymerization products. The diagram illustrates the 
stages through which certain petroleum products 
pass before reaching the final stage in which they 
are marketed. The primary cracking products listed 
are among the main ones entering world trade, and 
the intermediate products may also be traded be- 
tween chemical and petrochemical companies, 
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After distillation has separated the fractions to 
produce the various commercial grades of oil, fur- 
ther processes are applied to purify the oils and 
blend them together to produce the most desirable 
types of fuel with a varied octane content. A variety 
of processes, such as alkylation, is also applied to 
improve the anti-knock quality of the petrol when 
used in cars. In addition polymerization is used to 
produce petrochemical by-products such as plastics, 
detergents, synthetic rubber and synthetic fibres 
(Fig. 12.9). Only a small proportion of the total te- 
finery products is in the form of heavier oils but 
this proportion is increasing, because of the increas- 
ing demand for fuel oils as factories change ovet 
from coal to oil-based power plants, especially in 
Europe. The types and proportions of the ee 
oil fractions produced in refineries can be alte f 
readily to make use of different types of crude 0! 
and to take advantage of market trends. 


Oil refineries may be located either near their 
raw materials, or near their markets, or at some 
intermediate point. Because much of the world’s 
oil is produced by countries which have little in- 
ternal demand for oil, a large Proportion of the 
total must be traded. Oil is the largest single 
commodity in world trade. Most of the major 
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refineries are therefore situated on the coni 
whether they are in producing or consumi 
countries. 

If we examine the location factors of the iire 
chemicals industries associated with peiri ; 
refining the pattern is somewhat different, 10 
though petrochemicals industries are attra 
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to refineries they must also be near their major 
markets. Thus market-based refineries in North 
America, Europe and Japan have more as- 
sociated petrochemical plants than field-based 
refineries where there is no large local market. 
The main advantages and disadvantages of the 
various refinery locations are dealt with below. 
1. FIELD-BASED REFINERIES. Many oil 
refineries are located on the oil fields themselves. 
Where the oil fields occur in such countries as 
the U.S.A., the U.S.S.R. and European coun- 
tries, refineries based on the fields have the added 
advantage of being near major markets. In the 
case of many countries, however, such as Vene- 
zuela, the Middle East states, Algeria, Libya, or 
South-East Asia, the local market for oil and oil 
products is relatively small. For refineries based 
on fields in such countries the greatest advantage 
is the proximity of the crude oil. Transport costs 
are saved and refining can begin as soon as the 
oil is brought to the surface. Examples of field 
based refineries include Temblador in Venezuela 
(Fig. 12.13), and the refineries in western China 
at Tushantze and Yumen (Fig. 12.15). The chief 
disadvantages of such locations are: refineries 
will be useless when the field is exhausted; they 
are distant from petroleum products markets; 
constructing and running refineries in areas 
which are often sparsely populated and inhospi- 
table in terms of relief or climate is often very 
difficult. 

Many of these disadvantages are lessened if 
the oilfield is situated on the coast or not far 
from it, for then, even if there is no local market, 
transport costs to consuming countries are lower, 
and equipment, labour and other essentials can 
be easily brought in. Many of the Middle Eastern 
Countries, though sparsely peopled and with a 
hostile desert environment, are fortunate in that 
their oilfields are coastal. Field-based refineries 
thus share the advantages of easy oil supply and 
easy export facilities. Refineries in such locations 
include Basra, Abadan, Mina al Ahmadi, Mina 
Abdullah, Mina Saud, Ras Tanura, Bahrein and 
Umm Said (Qatar). In Venezuela there are coast- 
al refineries at Lake Maracaibo, the Paraguana 
peninsula, Puerto la Cruz and Caripito, all on 
or near fields. Marsa el Brega in Libya and Port 
Harcourt in Nigeria have similar advantages. 

Apart from purely economic considerations, 
other factors also affect field-based refineries. Oil 
companies may be reluctant to build refineries 
in politically unstable countries where unrest 
might lead to damage of the plants, or in coun- 
tries where nationalist governments might take 


over the oil industry at any moment. On the 
other hand the underdeveloped countries with 
large oil reserves have much to gain by insisting 
that their oil be refined locally. It may form the 
basis of local industrial development, supply fuel 
requirements, and provide some employment. If 
oil products rather than crude oil are exported 

this will enhance the value of the exports and 
increase revenue. As a result most oil producing 
countries, e.g. Venezuela and the Middle Eastern 

states, insist that at least some of their oil is local- 
ly refined, despite the relatively small local mar- 
kets. As yet most field-based refineries in non- 

industrial countries are smaller or less complex 

than their counterparts in market locations. 

2. INTERMEDIATE LOCATIONS. In some 

cases coastal fields, though possessing many ad- 

vantages of accessibility have certain handicaps. 

For instance, the coastal waters may be shallow, 

which is a great disadvantage nowadays when 

most oil tankers are very large. Thus the oilfield, 

even though coastal, will not be an ideal location 

for refineries. In Venezuela, for example, the 

waters of Lake Maracaibo are shallow and the 

entrance to the Lake is both shallow and narrow. 

This makes it difficult for tankers to reach the 

lakeside oil plants. To overcome this difficulty 

the nearby islands of Aruba and Curaçao, more 
easily accessible to a wide range of shipping, and 

not far from the Venezuelan oilfields, became the 
sites of major refineries. In the Middle East, al- 
though many of the oilfields are on the coast of 
or even under the Persian Gulf, the distance by 
sea around the Cape of Good Hope and the un- 
certain future of the Suez Canal mean that, 

though coastal, the oilfields and refineries in the 
area are'far from their major markets in Europe. 

Under these circumstances pipelines have been 
built linking the Saudi Arabian fields and also 
the inland Iraqi fields at Kirkuk which have no 
coastal advantages, to the Mediterranean coast. 
Crude oil sent by pipeline across the desert is re- 
fined at Banias and Sidon before being shipped 
to Western Europe. Another example of an in- 
termediate location is the case of Singapore. Al- 
though it possesses no oil itself, it is surrounded 
by countries which have oil. Several refineries 
have therefore been set up in Singapore to refine 
oil from Indonesia and Brunei and the petroleum 
products are then either used locally or re-ex- 
ported. 

There are also intermediate locations nearer to 
the market than to the producers. An example of 
this type of location is Bantry Bay in Ireland. It 
is distant from major European industrial cen- 
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tres but has the advantage of a very deep har- 
bour. It can handle ships which are too large to 
enter Rotterdam or even sail through the Eng- 
lish Channel. Its terminal and refineries there- 
fore import oil carried by the largest tankers, and 
re-export both crude oil and petroleum products 
by smaller tankers. Rotterdam also serves as an 
entrepôt in this way but the development of 
petrochemicals industries in the area has made 
it a major market for oil as well as an oil tran- 
shipment point. More similar to Bantry Bay is 
the development of the deep-water harbour of 
Milford Haven in Wales. This terminal and its 
associated refineries are linked to markets by 
pipeline, however, and may be considered mar- 
ket locations. 

3. MARKET LOCATIONS. The mainoil-con- 
suming areas are regions of dense population and 
highly sophisticated industries such as those in 
the U.S.A., Western Europe and Japan. The 
establishment of a refinery in an urban and in- 
dustrial region has several advantages, including 
the availability of technicians, skilled labour, 
constructional materials and commercial know- 
how. The high standard of living means that 
there is also a large and continuous market for 
the various petroleum products. The wide range 
of industries based on petrochemicals, such as 
plastics, synthetic rubber and synthetic fibres 
also have their main markets in the advanced 
countries. Refineries in market locations tend to 
be larger and to produce a wider range of oil 
products than the smaller, less sophisticated 
refineries in some oilfield locations. 

Almost any refinery in Europe or North Ame- 
rica, even though not located in one of the major 
industrial cities, may be said to be market-orien- 
tated. This is because most of the refineries are 
linked to the main oil users such as the petro- 
chemicals industries as well as to industrial cities 
where oil is needed for power, by an intricate and 
extensive system of pipelines. Thus any suitable 

site within a consuming country is usually close 
enough to users to be economic. The use of large 
tankers means that more remote sites such as 
Milford Haven in Wales, which has deep water 
approaches, may become major oil refining 
as well as importing sites, since they can be 
linked relatively easily to industrial centres by 
pipeline. ; 

Coastal locations for European refineries are 

an advantage as they ease imports, and thus 
many major refineries serving Europe are clus- 
tered together at Rotterdam and Antwerp. Oil 
is refined here and then distributed by pipeline 
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to Dutch, Belgian or German industrial centres 
or by tanker to Britain. In Britain too the main 
refineries are coastal, e.g. on the Thames, Mersey 
and Tees estuaries. Japanese refineries also de- 
pend on imported oil and are coastally sited, 
Even in eastern North America there are coastal 
refineries using imported oil supplies, although 
most of the American oil and petrochemical in- 
dustries are located on or near the oilfields. Oil- 
fields in America are so widely distributed that 
they are always relatively near industrial users, 
and a dense network of oil and oil-product pipe- 
lines links refineries all over the country to in- 
dustrial cities. 


Petrochemicals industry 
locations 


The main locational factor for petrochemicals 
industries is the presence of an oil refinery or 
cracking plant which can supply its basic re- 
quirements of naphtha or ethylene. Most petro- 
chemical plants derive their raw materials direct- 
ly from refineries by pipeline and many are sited 
in close proximity to the refineries. In Europe 
the greatest concentration of petrochemical in- 
dustries is at Rotterdam/Europoort and Ant- 
werp where plants making various chemicals are 
closely linked, and where oil and chemical com- 
panies from Germany, the Netherlands, Britain, 
the U.S.A. and even the U.S.S.R. all take advan- 
tage of oil imported from abroad. In the U.S.A. 
a major concentration of chemical industries 1$ 
the Texas oilfield where cities such as Houston 
and Galveston are major refining and petroche- 
mical centres. In Japan the most logical arrange 
ment of all is found. Major coastal refineries atè 
linked not only with companies producing 0” 
derived chemicals but also with coy 
producing end-products such as plastic yeh 
synthetic fibres. Such final products are ene 
associated with traditional industrial areasint 
U.S.A. and Europe. 

Petrochemicals plants are not 
up in the non-industrial producin 
such as the Middle Eastern states, wally 
though there are refineries there they are ‘a gt 
less sophisticated, producing a narrower joodl 
of products. Moreover there is no late 
market for the end products of the indt ie ; 

However, in future it seems possible t rei 
oil producers will insist on more of the er e 
being done locally, on larger and more ve Is i 
plants and may even attract petrochemica 


usually set 
g countries, 
because 
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dustries in the long term. Some petrochemicals 
industries which have an immediate relevance 
for the underdeveloped countries, such as the 
production of fertilizers, have already been intro- 


duced in Iran and other areas but the world- 
wide spread of most petrochemicals industries 
will be limited by the need for large and sophis- 
ticated markets. 


THE USES OF OIL 


Oil has a wide range of uses in industry, commerce, 
agriculture and other fields and has contributed 
greatly to world industrial development, especially 
in the last hundred years. It serves as a fuel, a lubri- 
cant, an illuminant and a raw material for a wide 
range of products. Its by-products are used in the 
chemical, pharmaceutical, textile and many other 
industries. The major uses of petroleum in its many 
different forms may be described as follows. 

1. TRANSPORTATION. The major use of pe- 
troleum is in transportation; some 46 per cent is 
used for motor fuel alone. The development of the 
internal combustion engine and of the automobile in 
the late nineteenth and early twentieth centuries 
created an enormous demand for the lighter grades 
of oil, and newer developments such as the jet en- 
gine have increased this field. Petrol (gasoline) and 
diesel oil are used to drive cars, buses, lorries, motor 
cycles, small boats and a number of specialized 
vehicles, such as tanks and other military equip- 
ment; agricultural machinery such as tractors and 
harvesters; constructional plant such as diggers and 
bulldozers; and domestic equipment such as lawn- 
mowers. A range of aviation fuels is used by air- 
craft and jets, using special jet fuels, can fly at 
speeds faster than sound (1,100 ft per second or 335 
m/s). Diesel and heavy fuel oils are used to power 
railway locomotives and steamships. On almost all 
the world’s major railway networks, diesel trains 
have replaced the less efficient coal-powered steam 
trains. The boilers of steamships are also now al- 
Most universally oil-powered. Oil has many advan- 
tages for shipping because it is easily loaded, takes 
less storage space than coal and gives better results. 
Propane and butane may in future be more widely 
used to power vehicles as they cause less pollution. 
2. INDUSTRIAL POWER. Oil is a major source 
d industrial power. Fuel oils (and natural gas) have 
p eely replaced coal in the boilers and furnaces of 
actories. It is also very important in the generation 
H thermal electricity and is also used in the produc- 
a of ‘town’ gas for domestic and industrial use. 
penter oils are used to power smaller plants, pumps 
nd so on for industrial, agricultural and domestic 
purposes, 


3. HEATING AND LIGHTING. Oil has many 
domestic uses. Heavier oils are used in central heat- 
ing plants for shops and offices as well as homes, 
and of course oil contributes to the production of 
electricity for industrial and domestic use. The 
lighter grades of oil are also very important. Paraf- 
fin (kerosene) was one of the earliest oil products 
to be used widely. It was used for both lighting, 
heating and cooking, and though its use has dec- 
lined in many advanced countries, where electricity 
and other domestic fuels are readily available, many 
people in less developed parts of the world or in 
the remoter parts of most countries depend on kero- 
sene for light and heat. It is also used for light-buoys 
and signal lights, e.g. lighthouses, in many parts of 
the world. 

Some of the petroleum-derived gases, especially 
propane and butane are also important domestic 
fuels. Sometimes called ‘calor gas’, these fuels are 
distributed in metal cylinders and used for lighting, 
cooking and heating in many areas. They are often 
cheaper and cleaner to use than kerosene. 

4. LUBRICANTS. Only 1 or 2 per cent of the 

crude oil distilled is processed into lubricants and 

greases but these nevertheless play an important 

role in transport and industry. Vehicles of all kinds 

and the vast range of sophisticated machinery in 

use in factories and offices today rely on lubricants, 

and would grind to a standstill if they were not 

available. The largest machines require heavy greas- 

es, whereas smaller equipment such as typewriters, 

clocks and many domestic appliances require lighter 

oils. Motor vehicles require thorough and regular 
lubrication to run efficiently. 

5, OTHER USES. The heavier residual substan- 
ces such as asphalt, bitumen, pitch or tar are used 
for road-surfacing, roofing and water-proofing pur- 
poses, and petroleum wax is used for making can- 
dles, seals, polishes and illuminants. Vaseline is ob- 
tained from lubricating oils and benzole, a substitute 
for motor fuel, is obtained from residues. Certain 
of the refined gases and oils form the basis of phar- 
maceutical drugs. 

6. PETROCHEMICALS. Petroleum has become 
the raw material of an enormous range of chemica, 
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industries, and in fact dominates the chemicals in- 
dustry. By using such petroleum fractions as naph- 
tha, ethylene and benzene, and performing a wide 
range of chemical reactions, many varied products 
can be made (Fig. 12.9). Amongst these are synthetic 
textiles (Chapter 7), which account for a growing 
share of the textiles industry as well as dyestuffs and 
other chemicals for the textile trades; fertilizers, 
insecticides and other chemicals for agricultural 
use; resins and adhesives for use in many indus- 
tries; solvents and detergents; plastics which have 
a wide range of industrial and domestic uses in the 
form of plastic sheets, plastic foam, household 
goods such as bowls and buckets, upholstery and 
packing materials and so on; synthetic rubber 


(Chapter 6), which is used in the vehicle manufaç. 
turing industries and for many other purposes: 
paints and vinyl floor and furniture coverings used 
in house-building and decoration. Carbon black, re- 
moved from the oil in the cracking process also has 
many uses such as making printing inks, paints, 
carbon paper, gramophone records and tyres, Sul- 
phur and other chemicals are also produced for 
other branches of the chemical industry. 

The petroleum industry is thus an expanding in- 
dustry, and as a provider of power, light and heat, 
as well as numerous chemical products, penetrates 
deep into every sphere of life, from the household 
to the largest industrial undertaking. It merits the 
name of the ‘modern industrial giant’. 


NATURAL GAS 


Natural gas may occur in association with petro- 
leum, in the uppermost part of an oil trap (see p. 368), 
or it may occur alone. The larger fields of gas often 
have no oil. The principal constituents of natural 
gas are a mixture of gaseous hydrocarbons, of which 
methane alone may make up 80 to 90 per cent. The 
other gases include ethane, propane, and butane. 
Traces of non-hydrocarbon gases may also occur, 
including helium, nitrogen, carbon dioxide and hy- 
drogen sulphide. Certain natural gas wells contain 
so much helium that the gas is specially processed 
to recover this valuable substance. Unfortunately 
large quantities of the natural gas from oil wells 
were simply wasted in the early days of the petrol- 
eum industry, when its commercial value was either 
not realized, or if it was, it was impossible to take 
advantage of it. Modern pipeline technology and 
the development of liquefaction processes have 
made natural gas more transportable and therefore 
more valuable. Previously natural gas from oil wells 
was allowed to escape into the air, or was burned 
off. This still occurs in some places where there is 
no demand for gas, e.g. the Middle East. 

The U.S.A., which accounts for about 65 per 
cent of the world’s production of natural gas, has 
an annual output of 490,000 million cubic metres 
from more than 85,000 gas-wells. The other major 
producers are the U.S.S.R., Canada, Mexico and 
Europe (Figs. 12.10 and 12.11). 

In some parts of the world such as the U.S.A. 
natural gas has been an important fuel for many 
years and it is now becoming much more important 
in Europe. In the United States great use has been 
made of natural gas for lighting, heating and gene- 
rating power for both industrial and domestic use. 
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jes in 
It provides over 30 per cent of power eo 
the U.S.A., compared with less than a the 
in western Europe, though the exploitation ait 
Netherlands and North Sea fields is op 10 pet 
prove this situation. It is expected to supP ae of 
cent of British power needs and 15-20 pe 
European needs within the next decade. rocesses 
The development of the polymerization or the 
means that natural gas can also be Wt bet 
petrochemical industries. Plastics, synthe 
and artificial fibres are thus derived I 
gas. It also meets the special fuel req 
certain metal and ceramic industries. 
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e major natural gas field 


12.11 Major natural gas fields of the world. 


The occurrence of natural gas with petroleum is 
Now an advantage rather than a nuisance, as it was 
in the past when the gas had to be burnt off. It is 
now an additional money-earner for oil producers. 
At the drilling derrick, oil and gas are extracted at 
the same time, but transmitted to different pipe- 
lines. A system of valves at the well-head controls 
the flow of gas to the pipelines’ just as it does that 
of the oil, but natural gas has to be transported at 
very high pressures. Long distance gas pipelines 
have an average diameter of 20 in (51 cm) and 
Some are very long, such as those across Canada 
and from the Trans-Urals fields in the U.S.S.R. 
Like oil pipelines, gas lines have to be insulated and 
protected against corrosion and they are usually 
laid underground. 

_For trans-oceanic transport, natural gas is car- 
Tied in special tankers or barges as liquified natural 
gas, Liquefaction reduces the volume of the gas to 
one six-hundredth of its original size but only takes 


OTHER SOURCES 


The growing demand for petroleum has prompted 
men to look into the possibility of exploiting other 


place at very low temperatures. Thus special tankers 
are required. North African producers supply liqui- 
fied gas to Britain, and the Persian Gulf states also 
export it to a number of countries. On arrival in 
the consuming country it is carefully stored in un- 
derground storage reservoirs, with all the same fire- 
fighting precautions as in oil installations. The gas 
is re-vapourized and delivered to household con- 
sumers or industrial plants through a system of low- 
pressure pipelines in the same way as coal-gas. Al- 
ternatively it may be distributed in liquid form in 
cylinders for use by housewives as ‘calor gas’. De- 
mand for gas is constantly growing both for power 
supplies and for the petrochemical industry. The 
use of bottled gas, like the use of kerosene in 
underdeveloped countries, may greatly relieve the 
pressure on forests for fuel supplies. In Nigeria for 
instance it is hoped to distribute bottled gas widely 
from the delta oil and gas fields to reduce wood 


consumption. 
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sources of oil besides the underground wells. To 
date four other sources have been exploited but 
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none of these are yet important in terms of overall 
production. 

1. OIL SHALES. Shale is the most widespread 
sedimentary rock and some shales, the oil shales 
contain much decomposed organic matter. It can 
be distilled by the destructive distillation process to 
obtain oil. Unfortunately the method is both diffi- 
cult and expensive. The oil shales need first to be 
quarried for the oil cannot be pumped out as it can 
from porous rocks. It is compacted in the rocks and 
is not free to flow as in conventional oil wells. The 
quarried shales are crushed and heated in large re- 
torts and distilled for petrol, diesel, lubricants and 
residual products. 

There are large deposits of oil shales in the 
Rockies, in Wyoming, Colorado and Utah (Fig. 
12.12). Itis estimated that they could supply several 
hundred billion barrels of crude oil to the U.S.A. 
if the need ever arises or if their exploitation ever 
becomes economic by improvement of extraction 
methods. 

Oil from shales was first produced in Midlothian, 
Scotland, in 1850. For each ton of shale quarried, 
26.5 gallons (120 litres) of crude oil could be ex- 
tracted. In Estonia, U.S.S.R., oil from shales is 
used very extensively for heating, lighting and the 
generation of thermal power. There is a surplus for 

_ export in some years. 

In the Athabaska River region of northern Ca- 
nada tar sands have recently been mined for the 
extraction of oil-(Fig. 12.12) and reserves of oil in 
these are enormous. There are similar deposits in 
Venezuela. 


2. COAL AND LIGNITE. German Scientists 
have developed a method of recovering crude oil 
from low grade bituminous coal and lignite, It jg 
known as the hydrogenation process, and is the 
liquefaction of coal by breaking up the heavy coal 
molecules and converting them into the lighter frac. 
tions of petrol and naphtha gas. Oil is now com 
mercially produced by this method in Germany, A 
ton of coal can yield as much as 140 gallons or 
630 litres of crude oil. 
3. BENZOLE. Benzole is a by-product of coke 
manufacture from bituminous coal. It comprises 
benzene, toluene and other hydrocarbons, and can 
be distilled to make motor fuels. Its commercial 
production is rather restricted because of its low 
yield. A ton of coal for coke production when sub- 
jected to low temperature carbonization gives only 
about 35 gallons (157 litres) of oil, though, of 
course, valuable coke is also produced. 
4. ALCOHOL. In some countries various agti- 
cultural products have been fermented into alcohol 
and used as motor spirit. Those alcohols derived 
from grains, potatoes, cane sugar, sawdust or wood 
have been found to be usable, but the cost per gal- 
lon of the fuel is very high and it is therefore un- 
economic for use on a large scale. } 
Experiments have suggested that lubricants in the 
form of vegetable oils can be obtained from such 
products as castor seeds, palm kernels, linseed, 
copra, cottonseed, groundnuts, sesame seed and 
soya beans. From the destructive distillation of 
such farm wastes as straw, stalks and garbage, #8 
could be derived and used, if it were ever necessal): 


DISCUSSION POINT 12 
Petroleum reserves and the future 
of the oil industry 


No one really knows how much petroleum is 
stored in the earth’s crust. Many estimates have 
been made in the past which have proved too 
small. In fact, exploration in all parts of the 


world is continually extending the known re- 
sources of oil, despite the fact that production 
and consumption continue to increase every 
year. The world production of oil was 4 million 
tons in 1880, 20 million tons in 1900, 281 million 
tons in 1938, 1,057 million tons in 1960 and 
1,696 million tons in 1966. The 1970 figure is 
probably more than 2,000 million tons. Proved 
reserves of oil, i.e. reserves whose existence has 


been proved by drilling, amount to over 45,000 
million tons and the amount of oil still to be dis: 
covered in hitherto unexploited regions IS ia 
ably much larger. Taking only the prove rol 
serves, however, there is a sufficient supply o ie 
to last for about thirty years, that 18 unti ‘i 
year 2000. The reserves of the various oMa 
ducing countries are shown in Table 12.1 an 
clear that, despite many recent discover a 
over the world, the Middle Eastern coun 
maintain a dominant position in th F, 
the oil industry, having 60 per cent of the W 
proven resources. 
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The amount of known world reserves may be 
greatly increased by continued exploration and, 
at the same time, several factors may lead to a 
decreased rate of consumption. The factors 
affecting the future of the oil industry are out- 
lined below. 

1. CONTINUED EXPLORATION. Many 
parts of the earth remain unexplored for oil, or 
could be subjected to more thorough examina- 
tion if oil reserves ever ran low, Some areas 
which have oil resources have previously been 
little exploited because of remoteness or the 
hostility of the environment, e.g. the Amazon 
Basin, the Canadian Northlands and Eastern 
Siberia. Transportation, especially in polar 
regions, is a problem but this will be overcome 
in the future. Much oil may also lie beneath the 
sea, but this, if found, would pose no problems 
of transportas it could be easily moved by tanker 
or pipeline. Already nearly 20 per cent of the 
world’s oil comes from the sea-bed and this pro- 
portion is expected to increase to 35 per cent 
within a decade. 

2. RESERVES AT DEPTH. Oil reserves 
may lie very deep in the earth’s crust, beyond the 
range of present equipment. Similarly, sea-bed 
reserves under a great depth of water are at 
present difficult to exploit but will certainly be- 
come available in the future. 

Oil technology is continually advancing and 
techniques are already in use which could not 
have been foreseen ten years ago. For instance, 
when territorial rights in the sea-bed were for- 
mulated in 1958, it was considered impossible to 
drill in more than 650 ft (200 metres) of water 
(Discussion Point 9). Nowadays, however, 
depths of 3,000 ft (900 metres) are no obstacle 
and boreholes under 20,000 ft (6,000 metres) of 
water have been tried. Drilling can now be car- 
tied out, too, to depths of 4 to 5 miles (6.5 to 
8 km) in the earth’s crust. 

3. IMPROVED DRILLING TECHNIQUES. 
Better understanding of oil occurrence and ex- 
ploitation enables oil men to make less wasteful 
use of oil fields. One well can be drilled to tap a 
field instead of many wells tapping the same 
field and thereby reducing the pressure very 
rapidly so that oil soon ceases to flow, Better 
pumps, and the use of various methods to raise 
the pressure in the oil-bearing rocks, e.g. by 
pumping in water or gas to take the place of the 
oil which has been removed, also allow a larger 
Proportion of the oil to be extracted. They may 
also lead to the economical reworking of old 


wells, as well as prolonging the life of existing 
wells and reducing wastage. 
4. IMPROVED REFINING TECHNIQUES. 
Refining techniques have been greatly improved 
in the past by the development of the thermal 
cracking, catalytic cracking and polymerization 
processes. These have enabled refiners to extract 
more of the most valuable fractions, such as 
petrol, from a given quantity of crude oil. Cur- 
rent improvements concentrate on making the 
best use of all the crude oil fractions, including 
gases, which were previously wasted. Even im- 
purities such as sulphur are collected for use in 
the chemicals industry. This trend will continue 
and the greater use made of oil will considerably 
reduce wastage. 
5. NEW OIL SOURCES. Developments in 
oil technology will undoubtedly soon make 
economic exploitation of oil shales and tar sands 
a possibility. When this happens the world’s 
resources will be greatly increased for such sedi- 
ments are widely distributed and contain large 
reserves of oil. 
6. FUEL-SAVING TRANSPORT SYSTEMS. 
The rate of consumption of oil may be reduced 
by the development of better forms of transport 
which use less oil. For instance, automobile 
manufacturers have greatly improved the fuel- 
consumption characteristics of.cars so that they 
can travel further on a given amount of petrol. 
The use of diesel rather than petrol is also econo- 
mical. The use of pipelines for the transportation 
of oil, gas and refined products requires less fuel 
than conventional forms of transport such as 
tankers, trucks or locomotives. In future pipe- 
lines will probably become much more common 
and may be used to transport other commodi- 
ties than oil. 
7, ALTERNATIVE FUELS. There will un- 
doubtedly be a great expansion in the use of 
fuels other than oil in the future. Natural gas, 
which was previously wasted, has already ex- 
perienced a great rise in demand. Natural gas 
can be used for almost all the purposes served by 
coal or oil in industrial and domestic fields. The 
use of hydro-electricity, which relies on a re- 
newable resource rather than a diminishing one, 
and the use of electricity generated by nuclear 
reactors, will also reduce oil consumption in 
thermal electricity generators, though this can 
only take place when nuclear power can be 
generated more economically than at present 
(Discussion Point 13). 

Most important, many automobile manufac- 
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turers are already developing alternatives to the 
internal combustion engine. When such altern- 
atives can be made fully efficient and can be 
produced economically, the demand for petrol, 
and thus for crude oil, may be greatly reduced. 
8. POLLUTION DANGERS. It is already 


realized that carbon monoxide and sulphur in the 
exhaust fumes of motor vehicles are probably the 
major and most dangerous air pollutants. In al- 
most every country of the world legislation is 
being enacted to reduce air pollution. This will 
undoubtedly lead to a speeding up of the devel- 


opment of alternatives to the petrol engine and 
also in the change to electric or geothermal ener. 
gy sources, with a consequent reduction in the 


use of oil. 


In general, therefore, it seems likely that, not 
only are there many as yet untapped sources of 
oil, but, by the time reserves begin to run low, 
petroleum will probably have been superseded 
by other forms of power. This will parallel the 
situation in the coal industry, where, though vast 
reserves of coal remain, coal has been overtaken 
by oil as the world’s major source of power, 


WORLD PRODUCTION AND TRADE IN 
PETROLEUM AND NATURAL GAS 


Crude oil is found in every continent, and is traded 
most extensively. Unlike coal or electricity, which 
are consumed mainly at or near the source of pro- 
duction, petroleum travels over thousands of miles 
to reach consumers of every description. Almost 
every country imports some form of petroleum pro- 
duct. Even the United States, the world’s leading 
producer of oil, which accounts for a quarter of 
world production (and accounted for as much as 
two-thirds of the world total before the War), 
imports large quantities of crude oil. It is notable 
that the major industrial nations in Western Europe 
(Britain, Germany, France, Belgium) which need oil 
most have relatively few oil reserves. The continent 
of Europe (excluding the U.S.S.R.) produces only 
about 2 per cent of the world’s oil. Its oil reserves 
are only about 1 per cent of the world total (Table 
12.1). As a result, they have striven to gain’ control 
of the commercial aspects of the petroleum indus- 
try. Some of the largest refineries and petroleum 
companies are British or Dutch-owned, though the 
two greatest oil nations, the U.S.A. and the 
U.S.S.R., controla large proportion of the oil trade. 

Though there are over 50 countries that produce 
crude oil, with an annual output of about 2,000 
million tons, over 90 per cent of the world’s supply 
comes from four major areas: North America, the 
Caribbean countries, the Middle East states and the 
U.S.S.R. The U.S.A. is the leading producer (25 
per cent), followed by the U.S.S.R, (16 per cent), 
Venezuela (11 per cent) and the Middle East States 
(totalling more than 25 per cent). Production in 
many other parts of the world is rapidly increasing. 
Table 12.1 givesthe major producing countries toge- 
ther with their estimated reserves. 


TABLE 12.1 


Production and reserves of 


oil for major producing countries 


Countries 
U.S.A. 
U.S.S.R. 
Venezuela 
Kuwait 

Saudi Arabia 
Tran 

Iraq 

Libya 

Canada 


Production Reserves 
% world total % world total 

1967 

25 12 

16 10 

11 6 

Ti 21 

7 16 

6 ll 

4 9 

4 n.a. 

3 2 

2 n.a. 


Algeria yg 


n.a. = not available 


Sources: Production Figures: 


U.N. Statistical Yearbook 


Reserves: Oxford Economic Atlas 0 
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42.12 Oil and gas fields of North America. 


to 60 per cent just before the Second World War 
and to about 25 per cent today. 

The U.S.A. was the pioneer of a new industry 
and in the early days many inefficient and wasteful 
Practices, such as wild-catting and uncontrolled tap- 
ping of gushers leading to accidents and fires, made 
the oil industry rather precarious in some respects. 
As a result, however, of its long experience in the 
industry, the U.S.A. today uses the most advanced 
techniques for oil prospecting and drilling. Five of 
the top seven world petroleum companies are Ame- 
rican, namely Standard Oil, New Jersey (Esso); 
Gulf; Texaco; Standard Oil, California and Mobil. 
These companies undertake oil mining all over the 
world. The U.S.A. is also the leading world pro- 
ducer of natural gas (about 65 per cent of the world 
total) and is notable as a country where natural gas 
has been widely used for many years. 


The U.S.A. has large resources of all the principal 
grades of crude oil and of natural gas, but its rapid 
technological development has created an insatiable 
demand for petroleum products for industrial and 
domestic use and to power automobiles. Oil produc- 
tion is around 400 million tons a year and it is esti- 
mated that during the last century about 10,000 
million tons of oil have been extracted. This has 
left reserves totalling only about 5,000 million tons, 
or about 12 per cent of the world’s total oil reserves 
(Table 12.1). Despite the fact that hundreds of new 
wells are dug every year, oil production and con- 
sumption are rising much more rapidly than new 
discoveries are being made. The last major field to 
be discovered was in Alaska, and though reserves 
are large there are many difficulties of transporting 
the oil. Annual consumption at 500 million tons 
exceeds production. 
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To conserve its home supplies and supplement 
home production therefore, the U.S.A. is a net im- 
porter of oil, its major suppliers being Venezuela, 
Mexico and Canada. Much of the imported oil is 
refined at coastal refineries, chiefly on the Atlantic 
coast, where it is just as easy for oil supplies from 
abroad to be unloaded from tankers as it is for 
home-produced oil to be carried right across the 
country from the inland fields by pipeline. ; 

Oil occurs in many parts of the U.S.A. (Fig. 
12.12), but there are five major oil regions: the 
Mid-Continent region of northern Texas, Oklahoma 
and Kansas; the Gulf Coast region of southern 
Texas, Louisiana, Mississippi and Arkansas; the 
Rocky Mountain region of Wyoming, Colorado, 
Montana and New Mexico; the Californian region 
of southern California; and the Appalachian region 
of Pennsylvania, Kentucky and Ohio. Smaller fields 
occur in the Mid-West in Illinois, Indiana and Mi- 
chigan and there are large reserves in Alaska, which 
as yet account for hardly any of the U.S. produc- 
tion. The first four major regions account for over 
90 per cent of production. The leading oil-produc- 
ing states are Texas (about 150 million tons); 
Louisiana (about 90 million tons); California (50 
million tons); Oklahoma (40 million tons); and 
Wyoming (25 million tons). 

(a) The Mid-Continent Region. This is the largest 
oil-producing area in the U.S.A. and has been 
worked since oil was first exploited in 1890 in the 
town of Neodesha, Kansas. The oil boom reached 
its height in the 1930s when Oklahoma City became 
the heart of the American oil industry. Thousands 
of wells were dug in Kansas, Oklahoma and north- 
ern Texas and the region accounts for about 40 per 
cent of the U.S.A.’s total oil production. The field 
yields a varied range of petroleum: light paraffin- 
based oils from which petrol is readily extracted, 
heavy asphaltic oils and mixed-based oils from 
which lubricants are obtained. Due to its central 
position, far from the industrial districts of the mid- 
Atlantic seaboard and the Great Lakes, the oil is 
distributed by a dense network of pipelines which 
carry crude oil and refined products to Chicago, 
Houston, Los Angeles and the rest of the U.S.A. 
The Mid-Continent Field is also a great natural gas- 
producing area, for most wells yield both oil and 
gas. Oklahoma and Kansas with annual gas yields 
of 37 billion cu.m and 21 billion cu.m respectively 
are both important gas producers. 

(b) The Gulf Coast Region. This is the second 
most important oil region of the U.S.A., accounting 
for a quarter of the annual output. Commercial oil 
drilling began in 1901 with the discovery of the 
Spindletop oil pool in south-eastern Texas. The 


scramble for oil was so competitive that as Many 
as six wells were sometimes drilled in a single acre 
The richest oil deposits are found in the coastal dis 
tricts of Texas and Louisiana and the oil-bearin 
strata extend far under the continental shelf of the 
Gulf of Mexico. Oil is recovered by off-shore drill. 
ing as much as 88 miles (141 km) from land, There 
are minor oil deposits in Mississippi, Arkansas and 
Alabama. The oil pools of the Gulf Coast region 
occur in association with salt domes and yield heavy 
asphalt-based oils. They are most useful as fuel oil 
(e.g. bunker oil for steamships). Lubricants and sul- 
phur residues are also extracted. Modern cracking 
processes also allow for the extraction of much gas- 
oline (petrol). The coastal region has little natural 
gas, but further inland in Texas and Louisiana there 
are large deposits. Texas produces 176 billion cu.m, 
and Louisiana 120 billion cu.m. annually. 
(c) The Rocky Mountain Region. A very extensive 
area stretching from Montana to New Mexico in 
the eastern Rockies contains oil-bearing strata. The 
oil occurs only in scattered deposits, however, be- 
cause of the excessive folding and faulting of the 
rocks. Mining is more difficult, more expensive, and 
many potential oil districts are inaccessible. Much 
drilling was carried out in the 1940s and this doub- 
led the output of the preceding decade. The most 
important oil state is Wyoming, followed by New 
Mexico with an annual production of 25 and 15 
million tons. The wells yield mainly high grade light 
oils, which are sent by long-distance pipeline to the 
industrial east. Most of the oil reserves are govern- 
ment or state-owned. With improved ont 
tions and in view of the rapid exhaustion of 2 
older fields, the oil resources of the Rocky ae 
tain Region may hold the key to Americas 1 a 
oil supplies. The present contribution of the reg 
is about a tenth of the national total. `. the 
(d) The Californian Region, California ' 1 
U.S.A.’s third largest oil-producing sen ‘i 
though crude oil was extracted in ae 
early as 1890, the oil boom did not pee 
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from the Atlantic and Great Lakes indus e Bu 
urban markets at first hindered the oil indus i 

i i lifornia whic 
the prosperity and prestige of Ca od film 
sulted from the gold rush, the Hollywoo i 
making boom and the development ji 
agricultural and industrial settlement : 
growth in population which is still con 
people migrate from other parts of U. duced oil 
created a very large market for locally-pr? 
especially in the enormous cities O! 
(6.5 million people) and San Francisco 
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people). Oil is also exported to Australia and the 
Far East or sent via the Panama Canal to eastern 
U.S.A. 

The prolific fields of Los Angeles/Long Beach and 
southern San Joaquin yield both light and asphaltic 
oils as well as natural gas. The Californian state 
government has enacted laws to prevent the wastage 
of natural gas which is therefore retained and distri- 
buted by pipeline to consuming centres for both 
industrial and domestic purposes. The pressure in 
some of the Californian oil pools was very high and 
many of the original wells were gushers. Pressure 
is nowadays maintained by pumping gas or sea- 
water into the wells to take the place of the oil 
removed. 

(e) The Appalachian and Eastern Interior Region. 
This region is the least important oil and gas pro- 
ducing region today but was the pioneer region and 
once yielded high quality paraffin-based oils, excel- 
lent for making gasoline (petrol) and lubricating 
oils. The Appalachian crude oil contained few heavy 
residues or impurities and was practically sulphur- 
free. Scattered oil wells in Pennsylvania, Virginia, 
Ohio, Kentucky, Illinois, Indiana and Michigan 
yield very little oil today though natural gas is still 
produced in considerable quantities. The chief im- 
portance of these oil fields was their important role 
in the location of industries in the past which aided 
the development of the great northern manufac- 
turing belt. This belt stretching from the Great 
Lakes to the Atlantic seaboard includes such cities 
as Chicago, Cleveland, Detroit, Pittsburgh, New 
York, Boston, Baltimore and Philadelphia. Some 
of America’s largest refineries and petrochemical 
plants are still found in the region but most of them 
use Imported crude oil. 
CANADA, Canada has considerable reserves of 
both oil and natural gas. The pioneer fields were in 
Ontario and the Mackenzie River basin but the 
main fields are now in the Prairies. Oil was found 
in 1947 at Leduc, near Edmonton in Alberta, and 
has since been found in many nearby areas. Canada 
has ample oil and gas for domestic requirements 
ns also exports oil to the U.S.A. and elsewhere. 
i 1960, the annual production had reached 30 mil- 
ion tons, and Alberta alone had more than 4,000 
in Wells. Annual production is now about 50 mil- 
ion tons, of which Alberta contributes about three- 
quarters and Saskatchewan just under a quarter. 
he major oilfields are located around Edmonton, 
aie Redwater, Calgary and Turner Valley. 
A inor deposits occur in British Columbia, Mani- 
ri and Ontario. Canada has over 12,000 miles 
i 200 km) of pipelines, of which the longest single 
ne is the Intra-provincial Pipeline (2,025 miles, or 


3,240 km long) from Redwater to Toronto. The 
proven oil reserves of Canada are estimated to be 
about 2 per cent of the world total and it is likely 
that more fields will be discovered. It may also be 
possible to utilize economically the Athabasca Tar 
Sands in future. 

Like the United States, Canada makes valuable 
use of its natural gas resources. Canada’s annual 
production is 45 million cu.m and it is the third 
largest world producer. Its gas pipelines are more 
extensive than its oil lines. Those from the Alberta 
gasfields run all the way to the industrial plants of 
Toronto and Montreal. The supplies for Vancouver 
and Seattle (U.S.A.) come from Clarke Lake, Buick 
Creek and Blueberry in northern British Columbia 
as well as from Grand Prairie in Alberta. 


2. The Caribbean 
Countries - 


Bordering the Caribbean Sea are two oil-rich 
countries, Mexico and Venezuela. The former was 
once the world’s second largest producer but out- 
put has declined or stagnated since. The latter is 
still expanding its production and is the third great- 
est oil-producing nation (Table 12.1). 

MEXICO. Petroleum in Mexico was first mined 
in 1901 on the coastal plain of Tampico and 
Tuxpam. Gushers after gushers were tapped and 
oil brought fabulous wealth and astonishing 
changes to these backward agricultural districts al- 
most overnight. By 1921 output had reached a peak. 
The annual yield was then nearly 30 million tons or 
30 per cent of the world total of the time. From 
that time oil production first declined until the end 
of the Second World War after which there was 
some improvement. Present production is how less 
than 20 million tons a year, or about 1 percent of 
world production. The decline of the Mexican oil 
industry is largely the result of political rather than 
natural factors. Political unrest in the 1920s and 
1930s discouraged the U.S. and British companies 
operating in the area from investing in further ex- 
ploration and they also let production from their 
existing wells decline. Their fears were justified in 
1938 when the oil industry was nationalized. Since 
then the oil industry has been state-run and less 
finance has been available for exploration or tech- 
nical improvement than would have been the case 
under the international companies. The position has 
only recently begun to improve. Mexico supplies 
its own oil requirements but exports, important in 
the early days, have dwindled and oil is no longer 
exported in large quantities. Mexico also exploits 
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12.13 Oilfields and refineries of northern South America. 


rich resources of natural gas and is the world’s fifth 
largest producer. 

VENEZUELA. Oil production began in Venezu- 
ela in 1918 and by the 1930s the country was the 
second largest oil producer. Continued exploration 
and the co-operation of the government with the 
major U.S. and European oil companies has meant 
that Vehezuela has remained in the forefront of 
world oil production, producing around 11 per cent 
of the total. Almost all the oil is exported either in 
crude or refined form. The Gulf of Maracaibo, the 
first area to be exploited, is still the leading oil re- 
gion of Venezuela, but oil is also found inland of 
Puerto la Cruz, in the Llanos and in the Orinoco 
delta (Fig. 12.13). Most of the oil fields are favour- 
ably located at no great distance from the coast, 
which reduces transport costs. Thus the oil is pro- 
duced at low cost. Most of the exports go to North 
America, but European countries also buy Vene- 
zuelan oil. 

Oil is refined at Maracaibo, Puerto Cabello, 
Puerto la Cruz, in the Paraguana peninsula, and in 
several other Venezuelan towns. Much oil is also 
shipped to the Dutch islands of Aruba and Curacao, 
250 miles (400 km) off the shallow Venezuelan 


coast, where some of the largest oil refineries inthe 
world are situated. Crude oil is also exported 
the region. Venezuela has gas deposits associa 
with its oil and much of this was wasted in the m 
In recent years, however, greater use has been m 
of natural gas. 9 
Small oil deposits in the island of Tein A 
worked and locally refined. Trinidad is also bn 
for its Pitch Lake, an almost inexhaustible $ 
of viscous asphalt or bitumen. The leeh he 
(87 metres) deep and after over a hung pe Bet 
mining, its depth has hardly diminishe i «phen 
mudez Pitch Lake of Venezuela is a simi A her 
menon. The asphalt is formed by the oa and 
the petroleum as it oozes onto the rae g an 
used for road-surfacing, roofing, E tery bones 
making brake linings, metal coatings, 04 
and in paint works. 


3. The Middle East 


uce 
The Middle Eastern countries together Pm 
over a quarter of the world’s petroleum, 
producers being Kuwait (7 per cent “6 per cent) 
total), Saudi Arabia (7 per cent), Iran O F jn and 
Iraq (4 per cent), Abu Dhabi, Qatar, 


WORLD PRODUCTION AND TRADE IN PETROLEUM AND NATURAL GAS 389 


@ oifields 
— major oil pipelines 
o major oil refineries 
m major oil exporting ports 


ALGERIA 


CASPIAN 


oTehran 


mites _300 


12.14 Oilfields and refineries in the Middle East and North Africa. 


Dubai (Fig. 12.14). Proven reserves in the region 
amount to 60 per cent of the world total and thus 
the Middle East is likely to continue to play an im- 
portant role in the oil industry for many years to 
come. The technological backwardness of most of 
the Middle Eastern countries, combined with their 
small populations and lack of local capital has 
i that international companies have been large- 
it responsible for exploiting the oil reserves, while 
i various governments have drawn rich royalties. 
most all the oil is exported. Exploration is still 
Continuing, especially off-shore in the Persian Gulf. 
The transport of the oil by tanker or pipeline as 
well as a number of important refineries in the 
Middle East are also run by the oil companies. The 
TAR pipelines run from inland fields or fields on 
D Persian Gulf to the Mediterranean coast. This 
wae the Suez Canal, which is now closed and 
Sp Was an expensive route before its closure. Al- 
ena oil from the region can be transported 
c rly cheaply in enormous tankers by way of the 
ean of Good Hope. The increased size of tankers 
re ay has made this a very economical form of 
i nsport, especially as it is subject to less risk than 
verland pipelines. Investment in the Middle East 


is often a calculated risk for the oil companies be- 
cause of the unsettled state of the area. Conflict be- 
tween the Arabs and Israelis, the undefined nature 
of many of the desert boundaries and the conflicts 
between rival sheikhdoms or rival governments of 
certain areas make the oil industry rather insecure. 
Pipelines may be damaged, oil rights contested or 
refineries and other installations taken over. How- 
ever the threat of compulsory nationalization of the 
oil industry is really no greater than in many other 
underdeveloped countries. 
KUWAIT. Despite its small area (only 5,800 sq. 
miles, or 16,000 sq.km). Kuwait possesses about one- 
fifth of the world’s proven oil reserves. Its anual 
output of over 110 million tons represents about 7 
per cent of the world total and gives Kuwait the 
highest per capita oil production in the world. Ro- 
yalties amounting to more than 50 per cent of the 
profits are paid to the Sheikh who is probably the 
richest man in the world. He receives about U.S. 
$1 to 3 million a day. As a whole the sheikhdom’s 
population of 520,000 has the highest per capita 
income in the world. 

The bulk of the oil, first exploited in 1947, comes 
from the Burgan oilfields, the Kuwait-Arabian Neu- 
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tral Zone and offshore fields. British, American, 
Dutch and Japanese interests are involved in its ex- 
ploitation. About 80 per cent of the oil is exported 
as crude oil via the port of Mina al Ahmadi which 
has two deep-water piers capable of accommodat- 
ing five super-tankers simultaneously. The remain- 
der is refined at the port itself. 
SAUDI ARABIA. Oil was first worked in Saudi 
Arabia in 1938 at the Dammam oilfield but the most 
important area today is around Dharan. The most 
productive fields are at Abqaiq, Ain Dar, Ghawar, 
and the offshore wells of Safaniya. Drilling by Ame- 
rican and Japanese firms in the Arabian section 
of the Kuwait-Arabian Neutral Zone has found 
little oil. Most of Saudi Arabia's oil is exploited by 
Aramco and production has risen from 26 million 
tons in 1950 to over 110 million tons today. Saudi 
Arabia is the fourth largest world producer and its 
reserves of 7,000 million tons are the second largest 
in the world. 

Arabian crude oil is piped to the Persian Gulf 
coast for export or refining at Ras Tanura, Bahrein 
or other refineries, or is sent to the Mediterranean 
port of Sidon by the 1,000 mile (1,600 km)-long 
Tapline (Trans-Arabian Pipeline). This avoids the 
3,000 mile (4,800 km)-long tanker route through 
the Suez Canal or the much longer Cape of Good 
Hope route, and has been of particular importance 
since the Suez Canal was closed in 1967. Tapline 
was built in 1950 and transports more than 45,000 
tons of oil a day to refineries at Sidon, from which 
it is re-exported in crude or refined form. 

IRAN. Iranian oil was first tapped in 1913. The 
most productive fields are in the south-west of the 
country near Masjid-i-Sulaiman, Naft-i-Shah, Lali, 
Agha Jari and Bahregan. Oil is piped to refineries 
at Abadan, on the Persian Gulf, and Kermanshah. 
Both crude oil and petroleum products afe expor- 
ted. Iranian oil was drilled and exported by the 
Anglo-Iranian Oil Co., the forerunner of British 
Petroleum, until 1951, when, following a dispute 
over the levels of royalties paid to Iran, the govern- 
ment nationalized the industry. Production fell ra- 
pidly as a result and exports almost ceased but the 
dispute was settled in 1954 by the formation of a 
consortium or company jointly owned by the Iran- 
ian Government, the National Iranian Oil Co. and 
17 international oil companies with interests in the 
area. B.P., which owned 40 per cent of the shares, 
received compensation for the loss of production 
during the dispute, and diplomatic relations be- 
tween Britain and Iran, which had been broken off 
in 1951, were resumed. Oil exploitation by the con- 
sortium began in 1954 and annual production re- 
gained and surpassed its former levels. It is about 


105 million tons a year at present. Offshore drilling 
and other exploration has continued but the only 
major find has been near Qum, south of Teheran, 
Iran accounts for 6 per cent of world Petroleum 
output and has 11 per cent of proven reserves, 
IRAQ. The major oilfields in Iraq are around Kir- 
kuk in the north of the country and have been ex- 
ploited since 1927. Oil from this field is sent by 
pipeline to the Mediterranean ports of Banias, Syria 
and Tripoli, Lebanon for refining and export. Oil 
was once also sent by pipelines to Haifa in Israel 
but this pipeline has long been disused and partly 
destroyed as a result of Arab-Israeli conflict, The 
northern oilfields are also linked to a refinery at 
Daura near Baghdad. Newer fields near the Gulf 
coast west of Basra came into production in 1951 
and oil from these areas is processed at Basra, 
Mosul, in the north, also has some oilfields. Iraq 
accounts for about 4 per cent of world oil output 
and has 9 per cent of proven reserves. 
OTHER PRODUCERS. Other important pro- 
ducers in the Middle East are Bahrein, an island off 
Saudi Arabia near the Arabian oilfields; Qatar, a 
peninsula in the same area; and the Trucial States, 
especially Abu Dhabi. All these producers have a 
relatively small output by world standards, e.g. Abu 
Dhabi produces about 20 million tons a year but, 
in relation to their size, reserves are considerable. 
The ill-defined nature of the boundaries of the Tru- 
cial States and claims by Saudi Arabia and Iran to 
various parts of the region make the political situ- 
ation precarious, and there are many disputes over 
oil rights, especially in offshore areas. The impor 
tance of oil in the region is, however, overwhelming 
as the small islands and states have no other It 
sources, being arid and sparsely populated. sith 

In fact the importance of oil to all the Mi i 
Eastern countries cannot be overestimated. Pi 
eum or petroleum products account for pee | 
their exports, the percentages being: Kuwait, alm 
100 per cent; Saudi Arabia, 99 per cent; ae 
per cent and Iraq, 90 per cent. The ee 
royalties from oil have enabled the Middle pe f 
countries to develop their cities, economies, 10 m 
railways, education and health facilities and 8° 
They have also allowed the various sheikhs j 
rulers to build luxurious palaces and ultra-mo 
apartments. 
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fields in Siberia are exploited. At present it accounts 
for about 16 per cent of the world total. 

In the 1930s three-quarters of the oil production 
came from the Baku fields on the Apsheron Penin- 
sula south of the Caucasus Mountains. Another 15 
per cent came from the Grozny and Maikop fields 
further north. In the 1950s however, vast new re- 
serves were discovered between the Volga and the 
Urals and the region became known as the ‘second 
Baku’. It soon surpassed the output of Baku, how- 
ever, and now produces about 60 per cent of Rus- 
sia’s oil. The main fields are around Ufa, Perm, 
Kuybyshev, Molotov and Saratov. The wells are of 
medium depth and yield both light and heavy oils. 
More recently, still larger reserves have been found 
in Asiatic U.S.S.R. These include fields in Turkes- 
tan (Fergana Valley), the Emba and Nebit Dagh 
fields on the eastern side of the Caspian, and very 
important fields in the Tyumen and Tomsk regions. 
There is also oil in eastern Siberia on Sakhalin 
Island. Production from Tyumen began in 1964 and 
it is estimated that Siberian oil supplies will be 
larger than those from the Volga-Urals region by 
1980. Oil has also been found in Byelorussia and 
natural gas comes from the Ukraine. The U.S.S.R. 
is the world’s second largest natural gas producer. 

Most of the oil is refined in the drilling regions 
at Baku, Grozny, Perm, Ufa and Kuybyshev, and 
a vast network of pipelines transports oil and re- 
fined products to most parts of western U.S.S.R. 
Novosibirsk and Irkutsk are also linked to the ma- 
jor fields by pipeline. The U.S.S.R. exports much 
oil by pipeline to the eastern European countries 
such as Hungary, Czechoslovakia and East Germ- 
any, as well as to Italy, its major market. Tankers 
from the Black Sea ports also take oil to Egypt, 
Cuba and some other countries. 


5. Africa 


Much of central and southern Africa is relatively 
poor in oil because it consists of ancient, often crys- 
talline rocks, but in recent years some parts of Af- 
tica have proved to be very rich in oil. Most im- 
portant is the Saharan region in the north where oil 
was found in Algeria and Libya in 1956 and 1957. 
Egypt also has moderate oil supplies. Nigeria has 
large reserves in the Niger delta region, and Gabon 
has also found small quantities. 

EGYPT, Oil was first found in Egypt many years 
ago but until recently only one major field, at 
Belaim in Sinai, produced the bulk of Egypt’s own 
oil supplies. This field has been in the hands of the 
Israelis since the 1967 War. But since then new 
fields have been found at El Morgan on the Gulf 


of Suez. Oil has also been found in the Western 
Desert not far from the Libyan fields. 

LIBYA. Libya has reserves of both oil and natural 
gas at Dahra, Beda, Zelten, and several other fields 
south of the Gulf of Sirte, as well as in scattered 
fields to the east and west. After a long, difficult 
search in the hostile desert conditions, oil was first 
found in 1957. The wells are deep and operating 
costs are high, but the North African fields have the 
advantage of being nearer to the European markets. 
Both oil and gas are exported and oil output has 
risen from 9 million tons in 1962 to 125 million 
tons in 1968. Libya is now one of the world’s 
major oil and gas producers (Fig. 12.14). 
ALGERIA. Algerian oil and gas, first found in 
1956, occur in three main regions; Hassi R’Mel, 
Hassi Massaoud and Edjele. The oil and gas are 
piped to the coast at La Skhirra in Tunisia and at 
Arzew and Bougie in Algeria. Refineries have been 
built at Algiers and at Hassi Massaoud, Hassi 
R’Mel is one of the world’s largest natural gas 
fields. The gas is sent to Arzew, where the world’s 
largest liquefaction plant processes the gas before 
shipment to Britain and other countries. Both Al- 
geria and Libya have recently nationalized the oil 
and gas industries. 

NIGERIA. The search for oil began in 1937 but 
resources were not found until 1957. Most of the 
oil comes from the delta region and oilfields con- 
tinue offshore. There is a refinery at Port Harcourt. 
Both oil and natural gas are exploited and Nigeria 
is practically self-sufficient in oil products; crude oil 
is also exported to Europe, North and South Ame- 
rica, and is Nigeria’s leading export. 


6. Asia 


Apart from production in South-West Asia (the 
Middle East) and the vast reserves of Asiatic U.S. 
S.R., oil production in Asia has been rather limited, 
the chief producer being Indonesia. However recent 
exploration both on land and offshore has changed 
the situation and it seems that when these reserves 
have been brought into production China and Ja- 
pan (offshore) will have large supplies. Much pros- 
pecting is in progress in the Sea of Japan, the East 
and South China Seas. 

INDIA, PAKISTAN AND BANGLA DESH. 
India has reserves of oil and gas in Assam and output 
has increased rapidly in recent years. India is now 
self-sufficient in oil and gas and has some exports. 
Pakistan has some oil in the Potowar region and 
there are considerable supplies of natural gas in 
both Bangla Desh, around Sylhet, and in Pakistan, 
at Sui, at Khairpur, in the Sutlej valley, near 
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Sukkur, and elsewhere. Oil and gas have been used 
as the basis of a growing fertilizer production. 
SOUTH-EAST ASIA. Indonesia has an annual 
production of over 20 million tons of oil, most of 
which comes from Sumatra. Further prospecting is 
still going on. The chief fields are at Palembang, 
Djambi, Minas (near Pekan Baru), and around 
Pengkalan (near Medan). Oil is refined at Palem- 
bang and Djambi or is sent to Singapore. Indonesia 
also has oil reserves in Kalimantan (Borneo Island), 
at Balikpapan and Tandjung and also at Klamono 
in West Irian (New Guinea). Brunei on the northern 
Borneo coast has large reserves of oil and natural 
gas in comparison with its size. The oil is refined 
at Lutong, Sarawak, or sent to Japan or Singapore. 
The gas is shipped to Japan. The oil comes from the 
Seria field on shore and the offshore field of Kuala 
Belait. Offshore wells are the major producers. 
Despite its own lack of oil, Singapore, with four or 
more refineries, is a major oil centre. It is the base 
for exploration in the region as well as for process- 
ing and re-exporting the oil and oil-products. Burma 
is another South-East Asian country with some oil. 
The main wells are at Singu, Yenangyaung, Indaw 
and Minbu and there is a refinery at Syriam near 
Rangoon. Malaysia’s old wells in Sarawak have 
been almost exhausted but more oil may be found 
by present prospecting. 

EAST ASIA. Great progress has been made in 
China in recent years and the country is now self- 
sufficient in oil, though distribution is often ham- 


12.C A large Japanese oil refinery at night. /nternational Society for Educational Information Tokyo, Inc, 


PETROLEUM 


— aT = m manr G 


pered because the building of new pipelines and re 
fineries has not kept pace with new oil and gas dis 
coveries. Since 1948, 48 productive oilfields have 
been discovered in many parts of the country and 
this brings the total fields to 54. Total oil reserves 
were estimated at 2,644 million tons in 1969 and 
annual production is over 16 million tons. Reserves 
of natural gas are also reported to be very large. 
The position of many of the new wells is unknown, 
but there are known fields in Singkiang at aii 
and Lenghu, with a refinery at Tushantze; a‘ A 
men in Kansu, with refineries at Yumen and E 
chow; at Nanchung in Szechwan where gas 18 H 
found; at Yanchang in Shensi where enere 
finery (Fig. 12.15). There are also resepna pA 
Mongolia and at Taching (where there 1s a x 
finery) in Heilungkiang. Apart from field ae 
fineries there are also plants in the major ah 
cities such as Shanghai, Nanking and 
(Dairen). i + ath 
aia has small oil reserves at Akita and 
as well as newer resources at Yamagata, nt off 
and Yabase, but the main hope lies 1n cu 
shore exploration in the Sea of Japan has soe 
China Sea off the Ryukyu Islands. Taiwan 
oil at Miaoli and a refinery at Kaos oft 
Taiwan and Korea also hope to benefit ‘or oil 
shore drilling in the future. Japan 18 a 
importer from all parts of the world Ei develo 
refineries at all the major ports, and well- 
petrochemicals industries. 
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12.15 Oil and gas fields in China. This map shows only 
long-established fields whose location is known. 
Many fields which have been opened up in recent 
years cannot be shown because no information is 
available on their position. 


7. Australasia 


After a long search which for many years was un- 
successful, oil and gas have both been found in sig- 
nificant quantities in Australia, but the country is 
still not self-sufficient. Oil comes from Moonie in 
Queensland, near Alice Springs in Northern Terri- 
tory, off Port Hedland in Western Australia and 
from the Bass Strait. Gas is found in more areas 
including north of Perth, at Alice Springs, in south- 
eastern Queensland, the Bass Strait, and north-east- 
ern South Australia. New Zealand has also found 
both oil and gas, but output is insignificant. 


8. South America 


Apart from Venezuela the South American coun- 
tries have relatively little oil, though this is due more 
to lack of intensive exploration in the remote forested 
regions of sparse population than to lack of suitable 
sedimentary basins where oil may occur. In Colom- 
bia oil is found in the Caribbean coastal lowlands 
and in the Magdalena Valley. Ecuador has oil in its 
coastal lowlands near Santa Elena and Peru has 
oil both on the coast and inland. The oldest wells 
are at Zorritos near Tumbes but more oil now 
comes from an 80-mile-long field at Lobitos and 
Negritos near Talara. There is an oil refinery at 
Talara, which is in the north of the country. Oil 
is also found east of the Andes in the upper Ama- 
zon basin at Ganzo Azul and is sent to the refinery 
at Iquitos on the Amazon for export down river. 
Pipelines to carry the oil to the Pacific coast are 
Projected. Bolivia, too, has oil resources in its re- 
Mote eastern region at Camiri, Rio Bermejo and 
Sanandita and reserves are thought to be very large. 


Pipelines run to Sucre and Cochabamba, where 
there are refineries. Chile has oil in the far south 
near Punta Arenas and on Tierra del Fuego and re- 
fineries and petrochemicals industries at Valparaiso 
and Concepcion. Argentina has oil in the south at 
Comodoro Rivadavia and near Neuquen; near 
Mendoza, in the west; and in the north-west at Oran 
and Tartagal in an extension of the field that un- 
derlies Bolivia. The most important fields are those 
at Comodoro Rivadavia, which also produce gas, 
and those in the north. Both regions are linked to 
Buenos Aires by pipeline. Development of the oil 
industry is hindered in Argentina as in many other 
Latin American states by rather unstable political 
conditions and an unwillingness to allow large-scale 
exploration by international companies. Paraguay 
has no oil resources but Brazil has recently found 
significant oil pools. 


9. Europe 


European oil production is very small, especially 
when the continent’s enormous oil requirements are 
taken into consideration. The largest producer is 
Romania, where oil occurs east of the Carpathian 
mountains at Ploesti, and was first drilled in the 
1850s. The oil is refined at Ploesti but as oil reserves 
are declining, oil has to be imported to maintain 
the refinery’s production. Romania is still self-suffi- 
cient in oil, however, and has also developed very 
large resources of natural gas at Ploesti and in 
central Transylvania. The other European coun- 
tries with small oilfields are Austria, Hungary, 
France (at Lacq), West Germany (in Bavaria and 
Schoonebeck), Poland (in Galicia), the Netherlands 
(Schoonebeck), Turkey, Yugoslavia, and Britain 
(in the North Sea). 

More important in many European countries are 
large reserves of natural gas. Apart from Romania, 
Italy (North Italian Plain), France (Lacq and 
Parentis), Hungary (in the Danubian basin), the 
Netherlands (Groningen) and Britain (North Sea) 
are considerable producers. The main area of cur- 
rent exploration is under the North Sea, where 
both oil and gas have been found by the Nether- 
lands, Britain and Norway. 

Europe is criss-crossed by a dense network of 
pipelines linking to the U.S.S.R. system in the east, 
carrying crude oil, petroleum products and natural 
gas. Europe is also a major centre of the petro- 
chemicals industry. The major locations of petro- 
chemicals industries are at importing ports such as 
Rotterdam and Antwerp and in industrial regions 
such as northern England and the German Rhine- 
lands. 
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QUESTIONS AND EXERCISES 


1. Make a comparative study of the petroleum in- 


dustry of 
either: Kuwait and Mexico 
or: Venezuela and Romania. 
2. Explain any two of the following. 


PETROLEUM 


(a) Estimates for world oil resources are quickly 


rendered out of date. 


(b) The largest refineries in the world have a 


seaboard location. 


(c) U.S.A., the greatest producer of petroleum 


products, is an oil importer. 


3. Write short notes on any three of the following. 


(a) thermal cracking process 
(b) asphalt-based oil 

(c) wild-catting 

(d) oil derricks 

(e) gushers 

(f) tank farms. 


4. Either: Compare the merits and limitations of 


oil transport by pipelines and tankers. 


Or: Discuss the increasing role of natural gas as 


a domestic and industrial fuel. 


H.S.C.-TYPE QUESTIONS 


i 


To what extent has proximity to water trans- 
port influenced the siting of oil refineries? Dis- 
cuss this with reference to the major refineries 
of the world. 


. Give reasons for 


(a) the increased world production of oil 


(b) the relative decline in the importance of 
coal. 


. For any selected country, outline the importance 


and describe the method of production of any 
one of the following: 

(a) woollen textiles 

(b) hydro-electricity 

(c) tin-plate 

(d) gasoline (petrol). 


. Discuss the economic consequences of the oc- 


currence of many large oilfields in sparsely 
populated areas. 


. Make a comparative study of coal and oil in 


respect of: 

(a) mode of occurrence; 

(b) use made of their by-products: 
(c) methods of transport. 


. Discuss the factors which affec 


5. With the aid of annotated diagrams, describe 


any three major modes of oil occurrence, Ex. 

plain why it is now possible to redrill some old 

wells. 

Either: Outline the major uses of petroleum and 

its refined products. 

Or: Discuss the factors which may influence the 

future rate of oil production and consumption, 

Refineries may be located at field, market or sea: 

board. What are the advantages of each of the 

locations? Give examples of refineries at the 

various locations to justify your answer. 

Either: Write a geographical account of any 

three of the following. 

(a) the oilfields of the U.S.A.; 

(b), the implications for Middle East oil produc- 
tion of political events in the region; 

(c) the oil reserves of the Southern Continents, 

(d) alternative sources of petroleum; 

(e) the advantages of oil over other fuels; 

Or: Discuss the role played by oil in moder 

transport and industry. 


. Discuss the role played by mineral fuels in the 


location of industries. 


. ‘Investment in the oil industry of the Middle 


East is subject to political risks’. To what ex- 
tent this is true? 


. What geographical factors influence the com- 


mercial production of either petrol 4 
Venezuela or copper in Katanga (Zaire)? 


. ‘Coal is the fuel of the past, petroleum of the 


oe 5 iscuss. 
present, and electricity of the future’. Discus 


. With the aid of a world map, locate and nam? 


ities isphere. 
the major oil areas of the northern hemisphe 


For any one large area named 

(a) state three oil drilling towns; 

(b) name two exporting ports; 

(c) show by arrows the destination 0 
oil; oe 

(d) describe any one method of oil distillation 
at the refinery. 


f the crude 


t the Jocation 


; : ies. 
of oil refining and petrochemical industr 
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Introduction, 395; Advantages and disadvan- 
tages of electricity, 395; Hydro-electric power, 
397; Factors affecting the development of H.E.P., 
398; world distribution of H.E.P. development, 
399; Thermal electricity, 408; factors affecting 
the location of thermal electricity generating 


plants, 408; economics of thermal and hydro- 
electric generation compared, 408; world dis- 
tribution of thermal electricity generation, 411; 
other sources of electric power, 411; Nuclear 
power, 411; Exercises and H.S.C.-type ques- 
tions, 414. 


Ee 


ELECTRICITY is generated in two main ways: by 
running water which drives hydro-turbines to gener- 
ate hydro-electric power (H.E.P.); and by burning 
other fuels such as coal or oil to drive turbines to 
produce thermal power. Once generated the electri- 
city derived from these two sources is exactly the 
same. In terms of world electricity consumption, 


thermal power is far more important than H.E.P., 
and supplies well over two-thirds of the world’s elec- 
tricity. H.E.P. generation has some advantages over 
thermal power generation but at the present time, 
far from being supplanted by H.E.P., thermal gen- 
erating plants are becoming increasingly important. 


ADVANTAGES AND DISADVANTAGES 
OF ELECTRICITY 


Electricity generation of whatever type is becoming 
Eat and more important in the world economy 
aah electric power is very convenient for both 
he aig and industrial use. It has many advan- 
Tee over solid or liquid fuels such as coal or oil. 
ese are as follows. 

n INEXHAUSTABILITY. Electricity can be ob- 
i ned in thermal plants by using a wide variety of 
uels so that if one form of fuel becomes exhausted, 
plants can be relatively easily adapted to burn altern- 
oe fuels. If coal, oil and natural gas reserves 
a ever exhausted, electricity could still be ob- 
i ined from nuclear plants. H.E.P. is particularly 
Chie in this respect for it is inexhaustible. 
ince it is generated by running water it is a flow 
Se It will always be possible to generate 

-E.P. as long as there is adequate rainfall and suf- 


ficiently rugged terrain to provide swift-flowing 
streams. It is thus quite unlike coal or oil of which 
there are finite resources. 

The importance of this advantage is for many 
countries purely theoretical, for on a world scale 
coal, oil and other mineral fuel reserves are tre- 
mendous and are unlikely to be rapidly exhausted. 
However, for some countries where coal or oil are 
in short supply the generation of electricity, espe- 
cially H.E.P., plays an important role in supplying 
power to the country, €.8. in Norway or Japan. 

2. CLEANLINESS. Coal and oil are bulky and 
dirty; solid, liquid and gaseous fuels give off much 
smoke when burnt and solid fuels such as wood or 
coal leave a residue of ash. Electricity has none of 
these disadvantages. It is an invisible fuel which is 
clean and easy for consumers to use. However, it 
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should be borne in mind that though the electricity 
itself creates no smoke or pollution, its generation 
by thermal power plants does. 

3. EASE OF USE. Electric power can be brought 
into use at the flick of a switch and does not require 
elaborate boilers, engines and other equipment at 
the point of consumption. With the use of devices 
such as transformers the voltage of electrical cur- 
rent can be readily adjusted from a fraction of a 
watt to hundreds of thousands of watts per hour. 
It is thus, highly adaptable and is ideal for use in 
complex modern industries where extreme precision 
is required in the control of machines, heaters, 
computers or other equipment. 

4. CONVENIENT TRANSPORTATION. Coal 
has to be transported by rail, road or ship to con- 
sumption points and oil, though more easily trans- 
ported than coal by ship or pipeline, is still a rela- 
tively bulky commodity and must be handled care- 
fully. On the other hand it is relatively easy to trans- 
mit electricity by means of wires and cables over 
moderate distances. Of course electricity is not al- 
ways in direct competition with coal or oil, but if 
coal is transformed into electricity on or near the 
coalfield, or oil is used to generate electricity on the 
oilfield or at the importing port, it is easier to trans- 
port the resultant electric power than the original 
fuel. In the case of H.E.P. it may have the advan- 
tage of reaching areas where the import of coal or 
oil would be difficult and uneconomic. For instance 
H.E.P. can be generated in relatively sparsely-popu- 
lated upland areas where coal or oil would be diff- 
cult to transport but where electric cables can be led 
to isolated farms and homes with little difficulty. 
5. INDUSTRIAL IMPORTANCE. In addition 
to its use for lighting and heating in both domestic 
and industrial situations, electricity can be used in 
industry in many ways not possible for coal or oil. 
In particular it is indispensable in the rapidly ex- 
panding field of telecommunications. Radio, tele- 
vision, radar, telephone and telegraphic links, in- 
cluding satellite links (Chapter 16) all depend on 
electricity. It is also particularly important in such 
sophisticated industries as computers, remote con- 
trol devices and space engineering. In fact the use 
of electricity has gradually produced a whole Tange 
of industries making and using electronic equip- 
ment. 

In regions of coal or oil deficiency, electricity has 

a wide range of uses. It is used in place of mineral 
fuels. In Switzerland, for example, H.E.P. from the 
Alpine falls is used for a wide range of engineering 
industries: the manufacture of machines, tools, pre- 
cision instruments, clocks and watches. Large-scale 
smelting of bauxite to make aluminium is only feas- 


ible where H.E.P. is readily available, e.g. Arvida 
in Quebec; Kitimat in British Columbia; Odda in 
Norway; Kinlochleven in Scotland; and in the 
Snowy River region of Australia. Availability of 
electricity is also a deciding factor in the location 
of other industries, e.g. pulp and paper, electro. 
plating, and chemicals, especially in the production 
of acids, nitrates and calcium carbide. 

As a fuel, however, electricity has some dis 
advantages as well as its many useful features, The 
major drawbacks are as follows. 

1. SHORT DISTANCE TRANSMISSION, 
While coal, oil or other fuels can be transported al- 
most anywhere in the world, given adequate trans- 
port facilities, electricity can only be transmitted 
over relatively short distances. Generally speaking 
electricity can only be sent about 400 miles (40 
km) before energy loss begins to increase rapidly. 
It is therefore uneconomic to transport electricity 
over long distances. Using very high voltage cables 
the transmission distance can be increased to about 
1,000 miles (1,600 km). This is of course sufficient 
for most purposes in most of the smaller countries 
of the world but prevents the trading of electricity 
over long distances. Solid and liquid fuels on the 
other hand are readily traded throughout the world 
Electricity is nevertheless exported over relatively 
short distances by submarine or overhead cables, 
e.g. between Sweden and Denmark, France and 
Britain and the U.S.A. and Canada. 

2. ELECTRICITY CANNOT BE STORED. A 
like coal, oil or gas, electricity supplies cannot 
kept in reserve; they must be used as they are a 
erated. This makes the management of bee 
supplies very difficult, since if a power station vr 
to function there are no reserves to fall back yey 
electricity cuts are inevitable. Demand for ¢ ce 
city is also very variable, both on a seasona - 
daily basis. Peak demands come at neal 
in the evening for domestic supplies while in here 
plants require electricity only during vou low. 
During the night the demand for electricity : 
Similarly in areas with a seasonal climate erie 
electricity is consumed during summer ee spt 
winter. It is therefore essential to cont i 
from power stations to match fluctuation! efi 
mand. The most economic conditions of gem ost 
—i.e. fixed, full-capacity production—are ve, THe 
impossible for most power stations to a¢ ‘eo a 
problem is usually overcome by keeping a are only 
er stations at full production while other Nevet- 
used to supplement supplies at peak per! k in pore 
theless exceptional demands often resu 
failures. 
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HYDRO-ELECTRIC POWER 


Despite its relatively minor role in satisfying world 
demands, H.E.P. is often more interesting to geog- 
raphers than thermal power. There are two rea- 
sons for this apparent anomaly. Firstly, whereas 
thermal electricity generation is really only an ex- 
tension of the coal, oil and gas industries, the gen- 
eration of H.E.P. depends on an independent energy 
source. Secondly, H.E.P. schemes are often spec- 
tacular, involving the construction of large dams 
and other installations, often in remote areas, and 
at the same time the water stored to generate power 
may also have other far-reaching geographical ef- 
fects such as improving river navigation, providing 
the means of irrigation and preventing floods. Imag- 
inative multi-purpose schemes of this kind give 
great prominence to H.E.P. generation while ther- 
mal electricity generation seems relatively mun- 
dane. 


Water power 


Running water from streams, rivers and melting 
glaciers has long been utilized by men as a motive 
power for grinding flour or sawing logs. Primitive 
water-wheels have been placed in swift-flowing 
streams, at rapids or waterfalls, to generate power 
since the earliest times. 

Such sites were the earliest industrial locations, 
despite the fact that they are often in relatively re- 
mote and sparsely populated mountain areas. An 
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improvement was the damming and channelling of 
streams to provide a sufficient head of water even 
in rivers of rather shallow gradient to drive water 
wheels. The great disadvantage of water-power was 
the fact that it could not be used at a distance but 
only directly by siting a mill or small factory at the 
river side. 

Three important inventions, however, have al- 
lowed water power to be used to generate electri- 
city and thus enhanced the importance of this 
source of power which had previously been over- 
shadowed by the use of mineral fuels. 

1. The development of the hydro-turbine, a very effi- 
cient type of water wheel, which rotates very rapidly 
when a jet of water is directed against it, so that 
H.E.P. can be generated. 

2. The invention of the dynamo, which converts the 
energy of the rapidly turning turbine into electri- 
city. 

3. The development of cement, which allows large 
dams to be constructed, capable of holding back 
vast reservoirs. 

Thus the head of water and the amount of energy 
released by its passage through the dam is much 
greater than in the small earth or stone works of 
the past and the greater the pressure the more 
power can be obtained. The main stages in the 
generation and transmission of H.E.P. are shown 
in Fig. 13.1. 


13.1 Generation and distribution of hydro-electric power. 
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Factors affecting the development of H.E.P. 


1, A HEAD OF WATER. The hydro-turbines 
are driven by the force of the water against their 
blades. In natural streams and rivers the force 
of the water is greatest where it flows most swift- 
ly or where it falls rapidly as in the case of a 
waterfall or rapids. Even a small stream, when 
dropping from a great height has tremendous 
power and can be used to generate electricity. 
Thus many H.E.P. generating plants are located 
in mountainous districts where the rivers and 
streams have a steep gradient and waterfalls are 
common, e.g. the Swiss Alps, Scandinavia, the 
Rocky Mountains, Appalachians and the Ja- 
panese Alps. These areas, most of which have 
been glaciated, have an abundance of hanging 
valleys and turbulent mountain streams. Water- 
falls also occur at scarps and plateau edges, e.g. 
Niagara Falls, Victoria Falls, and these, too, are 
ideal sites for H.E.P. generation. Many countries 
possess a Fall Line at which mountain streams 
drop down to a coastal plain, e.g. along the east- 
ern side of the Appalachians, or along the east- 
ern border of the Scandinavian Mountains in 
Sweden. 

Waterfalls are not essential to provide a suffi- 
cient head of water. Rivers with a low gradient 
but a large volume of water can also be utilized, 
e.g. the River Shannon in Ireland or the Volta 
River in Ghana. 

The most reliable way of obtaining a sufficient 
head of water either in upland or lowland areas 
is by building a dam, By storing up the water in 
a reservoir, the water which is allowed through 
the penstocks is under great pressure and is thus 
ideal for generating H.E.P, 

2. LARGE VOLUME OF WATER. General- 
ly speaking, although almost any river could be 
used to generate H.E.P., in practice it is much 
more economic to harness large rivers such as 
the Indus, Nile or Congo, than to use smaller 
rivers and streams. Use of such small streams 
would produce only limited Supplies of power 
and would entail building a multiplicity of small 
H.E.P. stations. The harnessing of large rivers, 
though more costly and difficult, gives far better 
returns. 

3. REGULAR AND RELIABLE WATER SUP- 
PLY. It is important that rivers to be harnessed 
for power generation should not be subject to 
great fluctuations in the volume of water, since 


this would make it difficult for plants to operate 
at a constant level of power production, A regu- 
lar flow of water allows the generating plant to 
maintain a steady output of power for use by 
homes and factories throughout the year, Long 
droughts in the monsoon, savanna and Mediter- 
ranean lands may reduce the volume of rivers, 
Similarly when rivers freeze in winter in the cool 
temperate latitudes the water is locked up as 
ice and river flow is reduced. When planning the 
exploitation of rivers for H.E.P. generation, the 
fluctuations in flow must be taken into con- 
sideration. Even then unexpected droughts may 
reduce flow and thus reduce power output, For 
example, a prolonged drought in North and 
South Carolina, U.S.A., during 1911 reduced 
power supplies .so that 152 cotton mills were 
forced to stop work and 7,000 men were laid off, 
Fortunately such problems do not often arise to- 
day since climatic events in different parts of the 
country may be different and the use of a na- 
tional grid allows electricity supplies to be ob- 
tained from alternative sources. However, 1t 18 
still true to say that the most favoured areas for 
H.E.P. generation are those where rainfall is 
well-distributed around the year, e.g. North- 
West Europe, the equatorial tropics, since ma 
in such areas are least affected by seasona 
fluctuations. 

The construction of dams which store Ta 
and control its release at a regular rate is Ae 
ously preferable to reliance on river flow w the 
may fluctuate, but a dam is no securis ae 
face of prolonged drought. The reservoir ne 
dry up as well as the river, and power genera a 
cannot re-start until a sufficient head of oa 
has again been built up. On the other set 
storing water in the rainy season for T a 
during the dry months, e.g. in monsoon Te 
dams are of great importance in regulating otal 
flow, with resultant advantages both for rae 
generation and other purposes such as Irrig! Aa 
4. PRESENCE OF LAKES. The presen’ 
natural lakes along the course of a river t 
a great advantage in H.E.P. developmen distribu- 
ially in areas with a seasonal rainfall d regi 
tion. They help to store flood waters an struc 
late river flow naturally and render the i casi: 
tion of dams either unnecessary or at lenh ribbon 
In glaciated areas existing corrie an 
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lakes are often used as reservoirs, their outflow 
being used for H.E.P. generation. There are 
many examples of this in Switzerland and Brit- 
ain. In most cases, however, there are few natural 
lakes in suitable locations and dams are built to 
create large artificial lakes. 

The Hoover Dam, which holds back more 
than 31 million acre ft (38,290 million cu m) of 
water in Lake Mead was for many years the lar- 
gest, but in recent years many new dams have 
created far larger lakes. The largest are in Africa: 
Lake Kariba contains 130 million acre ft 
(160,000 million cu m) of water; the Aswan 
Dam holds back 127 million acre ft (156,900 
million cu m) and the Akosombo Dam in Ghana 
stores 120 million acre ft (148,200 million cu m) 
of water. 

5, SPACE FOR A RESERVOIR. Another as- 
pect of planning the construction of a dam for 
H.E.P. generation is that there must be a suitable 
location for creating a lake if this is necessary. 
For instance, the valley behind the dam must be 
deep enough to hold a sufficient supply of water 
to provide a good head. At the same time a dam 
cannot be built which would flood valuable 
farmland or a densely-settled area without care- 
ful calculation of the relative human and econo- 
mic advantages and disadvantages. In many den- 
sely-peopled countries the most suitable sites for 
dams and reservoirs are in the more remote, 
sparsely-settled mountain areas. Such locations 
cannot be used if they are too distant from mar- 
kets. Gorges have many advantages for reservoir 
creation. They require relatively narrow dams 
and the area flooded is usually restricted, but, 
because the gorge is deep, a large capacity is en- 
sured. Gorges, too, are rarely of agricultural im- 
portance because of steep slopes. 

6. A LARGE MARKET. As electricity cannot 
be stored for long on a large scale, the demand 
for the power generated, by both domestic and 
industrial consumers, must be large and con- 
stant to warrant the initiation of H.E.P. stations. 
Surveys have to be conducted to assess the extent 
of the market, the possible growth or decline of 
the region in relation to future regional and in- 
dustrial development. The availability of altern- 


World distribution of 
H.E.P. development 


T In the light of the conditions (outlined in Special 
opic 13) favouring H.E.P. development, it is clear 


ative fuel supplies must also to be taken into 
consideration; the demand for electricity in Ja- 
pan, Canada, Switzerland, Norway and Sweden, 
especially for the development of metallurgical 
industries, is partly due to the general lack of 
coal or oil. 

The need for an already existing market is 
most vital to schemes only for H.E.P. generation. 
In multi-purpose schemes H.E.P. is often a minor 
factor. However, large multi-purpose dams built 
mainly to foster agriculture, may form the basis 
of industrial development. H.E.P. supplies from 
multi-purpose schemes may thus begin by being 
relatively unimportant but increase in output as 
time goes on. 

7. HEAVY CAPITAL OUTLAY. Modern 
large-scale H.E.P. projects are expensive under- 
takings involving dam erection, power plant con- 
struction, costs of transmission and round-the- 
year maintenance as well as incidental costs of 
compensation etc. to people affected by the 
scheme. The delivery of the power supply from 
the point of generation to consumers, sometimes 
hundreds of miles away, involves the construc- 
tion and servicing of pylons, high-tension cables, 
even undersea cables in some cases, and trans- 
mission lines often cross very difficult terrain. 
Permission has to be sought from the owners 
and authorities concerned when the transmission 
lines are laid across private ground, and rental 
paid for the land used. A team of engineers, 
wiremen and administrative staff have to be 
maintained to run the entire operation. Thus not 
only initial costs, but also maintenance costs are 
very high. It is a common misconception, be- 
cause H.E.P. is derived from water which is free, 
that it is always cheap. Once initial costs have 
been recouped it may indeed be relatively cheap 
but this will necessarily take some time. At first, 
however, installation costs are usually much 
higher than for thermal plants. Because initial 
costs are so high H.E.P. undertakings are usually 
financed and operated by governments, which 
are concerned more with providing services than 
with profits. This is particularly true of multi- 


purpose projects. 


that certain parts of the world are better suited by 
relief, climate or other factors to the exploitation 
of water power (Fig. 13.2). Generally speaking 
H.E.P. stations are found in the following areas: 
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1. Mountainous districts, especially those which 
have been glaciated and have many waterfalls and 
lakes. 

2. Tropical and temperate areas with a moderate 
to heavy well-distributed rainfall. 

3. On major rivers with a large volume of water, 
whether flowing constantly or having seasonal fluc- 
tuations which can be minimised by creating reser- 
voirs. 

4. In industrial countries where all power sour- 
ces, including H.E.P. tend to be well-developed be- 
cause of the large market. 

5. In areas where regional development is pro- 
moted by the construction of multi-purpose dams. 

H.E.P. potential is not equally distributed around 
the world. Some countries, e.g. U.S.A., Switzerland, 
have many more potential sites for H.E.P. stations 
than others, e.g. Britain, the Netherlands. However, 
even those countries with moderate potential do not 
always develop H.E.P. if alternative sources of 
power are available. In many countries of South 
America, Africa and in Asiatic U.S.S.R. many po- 
tential H.E.P. sites are ignored because the small 
population does not provide an adequate market for 
the generated power. 

Of the total estimated H.E.P. potential of the 
world, only a fifth is developed, mainly in the tem- 
perate lands of Europe and North America each of 
which accounts for almost 40 per cent of the world’s 


TABLE 13.2 Hydro and thermal power production for 
selected countries, 1967 


Electricity output in million kwh (kilowatt hours) 


developed H.E.P. although they have together egy 

than 15 per cent of the world’s total water “al a 
potential. The following table shows the develope 
and potential water power resources by continents | 
in 1960 (Table 13.1). ig 


TABLE 13.1 Developed and potential HEP, 
by continents, 1960, (by percentage of — 
world total) . 


38.6 8.9 
Europe 34.7 6.0 
Asia (exclud. 

U.S.S.R.) 10.7 23.4 
U.S.S.R. 9.5 16.8 
South America 3.6 16.9 
Oceania 1.8 4.9 
Africa 1.1 23.1 

100.0 100.0 


PONAS Eee 
Source: Oxford Economic Atlas of the World 


In terms of H.E.P. production (Table 13.2) the 
U.S.A. leads, accounting for about 23 per cet, 
followed by Canada (15 per cent), the USSR, 
Japan, Italy, France, Sweden, Norway 


Other types 
Country Total electricity output H.E.P. output G—geotherm 

N—anuclear 

U.S.A. 1,316,914 224,894 7,655N 

U.S.S.R. 587,699 88,571 n.a. 

Japan 244,863 69,655 629N 

U.K. 209,368 5,741 24,231N 

West Germany 180,712 16,544 1,225N 

Canada 165,625 132,748 143N ; 

France 111,637 45,134 2,076N 610 

Italy 96,829 42,949 3,152N ae 

East Germany 59,686 1,060 

Sweden 53,796 49,275 50N 

ag 52,814 $2,721 

i 41,200 

India (1966) 40.411 ic na. 

Switzerland 30,533 29,730 

Netherlands 30,056 a 

Brazil 32,654 27,905 

World 3,843,600 > 


Source: U.N. Statistical Yearbook 
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13.2 World distribution of major H.E.P. schemes. 


Switzerland. The rest of the world makes up the 
remaining 19 per cent. Large parts of the tropics 
in Asia, Africa and South America, which have 
excellent potential for H.E.P. development, have 
relatively little developed water power despite the 
fact that they have some very large H.E.P. schemes 
(Fig. 13.2). Lack of capital as well as a slow rate of 
industrial growth and hence a small potential mar- 
ket are two of the greatest hindrances in harnessing 
their vast potential water power resources. In 
Europe, however, the large potential market has 
led to the development not only of a few large 
schemes but also of numerous smaller H.E.P. 
sources, 


North America 


The United States of America and Canada to- 
gether account for 38 per cent of the world’s de- 
veloped water power. They are the greatest H.E.P. 
producing nations for the following reasons. 

1. Natural H.E.P. sites are abundant. Many 
are found at the Fall Line of the Appalachians, 
in the Rocky Mountains, in the Mississippi Basin, 
on the Laurentian Shield, along the Great Lakes-St. 


Lawrence waterway. Streams with steep gradients, 
rivers with a large volume of water, and man-made 
reservoirs are all utilized for H.E.P. production. 

2. Technological development in hydraulic 
engineering is advanced. The U.S.A. is a world 
leader in the science of dam construction and H.E.P. 
generation, partly due to long experience in devel- 
oping such resources, and partly to the high standard 
of technology in the country. Many American and 
Canadian hydraulic engineers are sent abroad to 
the developing nations to assist them in the planning 
and construction of multi-purpose dams. 

3, There is a large demand for H.E.P. Large 
quantities of electricity are required by homes 
and factories. Much of this is supplied by coal or 
oil but for many industries water power is most 
important. These include the pulp and paper in- 
dustry in Canada and U.S.A.; aluminium smelting 
and other electrolytic, metallurgical and chemical 
industries; and textiles, especially in the U.S. South. 
Use of electricity from both water and other sources 
including geothermal and nuclear power is con- 
tinually increasing. 

4. There is government backing for large H.E.P. 
projects. The American and Canadian govern- 
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13.3 Dams on the Columbia River system in the U.S.A. and Canada. (Based 
on a map in The Geographical Magazine.) 


ments have allocated large sums of money for 
multi-purpose schemes such as the T.V.A. and the St. 
Lawrence Seaway. In the T.V.A. region more than 
25 dams were erected across the River Tennessee 
and its tributaries to control floods, irrigate land, 
improve inland navigation and generate H.E.P. for 
farms and industries. On the St. Lawrence, deep- 
ening and canalizing of the river to provide access 
for large ships was assisted by dam construction 
and H.E.P. is also generated. Many other schemes 
have benefited from government finance. 

It is important to bear in mind that, despite the 
importance of North America in world H.E.P. 
development, hydro-electricity accounts for only a 
relatively small proportion, about 8 per cent, of 
power supplies in the U.S.A. H.E.P. is, however, 
far more important in Canada. 

In the New England states water-power was util- 
ized in textile mills and steel works much earlier 
than either coal or oil, though these fuels became 


much more important during the nineteenth be 
tury and H.E.P. development has taken place yr 
recently. In the Pacific region and the eel? 
Mountain states, where coal is scarce and oil i 
are relatively inaccessible, H.E.P. has boro fe 
chief source of power. More than two-fifths bre 
U.S.A.’s_ hydro-electric power now comes an 
these western states, in which are located m ‘ 
well-known dams. The Grand Coulee Dam h noon 
many dams on the River Columbia in ve a 
(Fig. 13.3). It is 600 ft (180 m) high and ho Ht) 
3,130,000 million U.S. gallons (11,830 million ms 
of water, is a multi-purpose dam and has pe $ 
a vital role in the reclaiming of the arid r 
the West. The Hoover or Boulder Dam on the high 
Colorado in Arizona is 727 ft (222 metres) $, 
and holds back as much as 10,000,000 miha ke 
gallons (38,290 million cu m) of ae facta 
Mead. It supplies electricity to farms an dam a8 
within a 400-mile (640 km) radius of the 
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13.A The Niagara Falls on the border of the U.S.A. and 
Canada provides much HEP. National Film Board 
of Canada. 


well as supplying water to the industrial sites of 
sa, and irrigation water to the Imperial Val- 
ey. 

East of the Rockies the major H.E.P. stations of 
the U.S.A. are found in the north-east from Maine 
to Minnesota and in the Southern Appalachians. 
They include plants at the Niagara Falls and the 
Hudson Rapids. The St. Lawrence Seaway with 
huge generating plants at Beauharnois, Cornwall, 
Prescott, Kingston and Montreal, provides power 
needed for the industrial centres of the Lake Penin- 
sula and the Great Lakes-St. Lawrence region on 
both sides of the border. (See Fig. 16.4(b), p- 525.) 

Electricity is generated at the St. Anthony Falls 
at Minneapolis on the Mississippi River and has 
assisted the growth of many industries in the area 
such as flour-milling, meat-packing and fruit-can- 
ning. The Long Sault Rapids at Massena generate 
H.E.P. for aluminum smelting. There are many 
dams along the Mississippi and Missouri Rivers in- 
cluding those at Fort Peck, Garrison, Fort Randall 
and Gavins Point which help flood control and also 
Provide irrigation water for the croplands in the 
riverine districts, There are many dams along the 
Tennessee River and its tributaries (Fig. 3.7, p. 127). 
East of the Appalachians rivers plunge down 
ftom the more resistant Piedmont Plateau to the At- 
lantic coastland giving rise to a string of Fall Line 
Industrial sites with generating plants at or near 


such towns as Clark Hill, Hartwell, John Kerr and 
Conowingo. 

In Canada H.E.P. constitutes more than three- 
quarters of the annual electricity output. The bulk 
of the developed power is located in eastern Canada 
with dams along the St. Lawrence River and its trib- 
utaries, e.g. the Manicougan, Outardes, Peribonka, 
Saguenay and St. Maurice. Some major H.E.P. 
generating plants include those of the Niagara 
Falls and the St. Lawrence Seaway, serving the 
Canadian industrial cities of Toronto, Montreal, 
Hamilton, Kingston and Windsor. Those at the 
Sault-Ste-Marie rapids at the outlet of Lake Super- 
ior support a thriving steel and lumbering industry. 
The H.E.P. stations on the Nipigon River near Lake 
Nipigon supply power to Port Arthur and Fort 
William which handle large volumes of grain, oil 
and metallic ores from the Prairies and the Cana- 
dian Shield. Winnipeg is served by H.E.P. from the 
Winnipeg River. 

On the Pacific coast, British Columbia is well-en- 
dowed with water power. The Kitimat Scheme on 
River Nechako supplies electricity for saw-milling 
and for aluminium smelters that import bauxite 
from Jamaica, the Dominican Republic, and Gu- 
yana. Other H.E.P. stations are located at Van- 
couver, Bridge River, Kemano, Arrow Lakes and 
Duncan (Fig. 13.3). But H.E.P. development has 
been much faster in neighbouring Washington, 
U.S.A., where the industrial market is larger. 


Europe 


Europe ranks second in the output of H.E.P., 65 
per cent ofits annual production coming from only 
six countries: Italy, France, Norway, Sweden, West 
Germany and Switzerland. But there are few large 
schemes comparable to those of North America for 
the following reasons. 

1. The H.E.P. schemes are undertaken by small 
individual European countries, with nothing like the 
market potential or financial backing available in 
the U.S.A. 

2. European industrial areas grew up and are still 
located near coalfields. Coal is still a major supplier 
of power and water power does not play such an 
important role in many countries. 

3, The relief of much of Europe is not rugged. 
Countries like Denmark, the Netherlands and Bel- 
gium are so flat that H.E.P. generation is almost 
impossible. 

4, European rivers are generally short and the 
major rivers flow through several countries. Thus 
gigantic multi-purpose schemes are less feasible 
than in the U.S.A. or Canada. Moreover if large 
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lakes were created they would flood densely-settled 
areas. 

5. European projects are usually undertaken 
mainly or solely for power generation, unlike the 
multi-purpose dams of America, such as those on 
the St. Lawrence, the Mississippi-Missouri, and the 
Tennessee. Because of their more. limited use they 
are usually smaller and less spectacular. 

ITALY. Lack of coal and oil in Italy has encour- 
aged the Italians to develop much of their water 
power potential. Almost half of Italy’s electricity 
output comes from H.E.P. The southern slopes of 
the Italian Alps are steep and have been glaciated. 
H.E.P. stations provide power for the industrial 
region of the Lombardy Plain in northern Italy, 
centred on the cities of Milan, Turin and Genoa. In 
peninsular Italy power is generated from the streams 
of the Apennines and serves domesticand industrial 
users in Rome, Naples, Ancona, Bari and other 
coastal areas. Italy’s output of 43,000 million kwh 
of H.E.P. is 6 per cent of the world total. 
FRANCE, France’s annual output of electricity is 
about 110,000 million kwh of which 40 per cent is 
derived from H.E.P. The power stations are located 
mainly in the rugged upland regions of the Pyren- 
ees, the Central Massif and the French Alps. There 
areealso several large dams on the Saône and Rhone 
Tivers, e.g. at Donzére-Mondragon. In Brittany 
there is a tidal power scheme on the Rance estuary. 
The power stations at Grenoble on the Isére, and 
Argentiére on the Durance in the French Alps 
support electro-metallurgical and aluminium smelt- 
ing industries. 

NORWAY. Interms of per capita output of water 
power, Norway is the greatest in the world. Its per 
capita output is almost twice that of its neighbour 
Sweden and six times that of France. The reasons 
are not hard to find: rugged relief, glaciated up- 
lands, heavy snowfall, moderate to heavy well-dis- 
tributed precipitation, and a lack of solid fuels. Ma- 
jor H.E.P. stations include those of Sarpsborg in 
Oslo Fiord, which has associated calcium carbide 
and zine concentration plants; Notodden, south of 
Oslo, where nitrate, ammonia, acids and artificial 
nitrogen are made; and Mo-i-Rana, with its steel- 
works. Norwegian industries, such as paper and 
pulp industries; fish-canning and preservation; the 
manufacture of carbide, nitrate of calcium, ferro- 


silicon; other ferro-alloy and metallurgical indus- 


tries, depend very heavily on H.E.P, Of Norway’s 
annual electricity production of 53,000 million 
kwh, 99 per cent is hydro-electricity. 

SWEDEN. Sweden enjoys. many advantages in 
H.E.P. development, as does Norway, except that 
in the north of the country heavy snow accumula- 
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tion and river freezing due to the more Continental 
climate leads to river fluctuations, Northern and 
central Sweden have a rugged relief and many 
swift-flowing streams that drain into the Gulf of 
Bothnia and the Baltic Sea. There are plans for 
many plants in the north and several are already 
established, but most of the power stations are lo- 
cated on the south-eastern slopes of the Scandi- 
navian Mountains. That of the Trollhättan Falls on 
the River Göta is the most important. Of Sweden's 
annual electricity output of 54,000 million kwh, 90 
per cent comes from H.E.P. About 62 per cent of 
the electricity is used by industries such as pulp, 
paper and plywood, metallurgical industries, fertil- 
izers and textiles. Domestic, commercial and trans- 
port uses account for a further 34 per cent. This 
leaves Sweden with a small surplus which is ex- 
ported to Denmark by a submarine cable. Despite 
Sweden’s large H.E.P. resources, electricity supplies 
only a relatively small proportion of total fuel 
needs, much reliance being placed on imported oil. 
GERMANY. Despite East and West Germany's 
small water power potential, the resources have 
been well-developed to supply domestic and indus- 
trial electricity demands. Major H.E.P. stations are 
located at Grevenbroich (outside Düsseldorf), In- 
nerwerk (mainly for aluminium smelting) and Bit- 
terfeld in East Germany. The North German Plain, 
though traversed by many rivers, is so low-lying 
that there are practically no H.E.P. plants, but there 
are many small plants in the Alpine region and 
Southern Uplands. H.E.P. accounts for less than 
one-tenth of total electricity supplies and coal and 
imported oil are the major industrial fuels. 
SWITZERLAND. Switzerland has, for its on 
size, a relatively large H.E.P. output. Of its yi 
electricity production of some 30,000 million kw 
about 95 per cent comes from H.E.P. Electricity 
accounts for almost one-quarter of total energy i 
quirements. Industries such as clocks, watches, Pl 
cision and optical instruments, machinery, ae iie 
appliances and chemicals, rely heavily on elec t 
city. Swiss homes are lit and heated by Ar á 
city. The railways are also exclusively electr! ‘4 
Switzerland’s main advantages for H.E.P. pane 
tion are its rugged, glaciated uplands and numé 
falls, rapids and lakes. r 
USSR. The Soviet Union’s developed pe 
er is 8 per cent of world output and phe 
89,000 million kwh out of the total U.S.S.R. Me p 
city output of 588,000 million kwh. Current Bip 
duction comes mainly from the European a have 
the U.S.S.R. though several important plan r ceni 
been built in Siberia in recent years and 80 p° part 
of the potential H.E.P. lies in the Asiatic 


HYDRO-ELECTRIC POWER 


GULF OF 
TONKIN 


P Vientiane» Y 
\ 


Chaiyaphuin 


Huai: 
Phukhi 


ONVITIVHL 


N 
iS 
Reap CAMBODIA 


MEKONG DEVELOPMENT 
PLAN 1968 


Dams: 
ew existing 
= under construction 


— proposed . SOUTH CHINA SEA 
Transmission lines: À 


—— existing 
=—— proposed 
~= watershed of Mekong basin 


~'~.. international boundaries 


i ty supplies and irrigation water to ai 
lan would provide both electricity $ A sev 
Eo Mee Develer ine eS of Indo-China and part of Thailand. eee, o HAE NN 
abas Heong interrupted by the Vietnam war. (Based on a map in The Geograp. 


406 ELECTRICITY 


Amongst the most outstanding projects is the multi- 
purpose Dnieper Combine Scheme, comprising a se- 
ries of dams along the Dnieper, in the Ukraine, 
which not only provides power for the industries of 
south-west Russia, but irrigates large areas of semi- 
arid lands that are capable of growing wheat, beet- 
sugar, oats and barley. The dams have raised the 
water level, making the Dnieper navigable by large 
steamers for over 500 miles (800 km). Similar 
schemes on the Volga and the Don have improved 
the navigability of the rivers to their outlets at the 
Black Sea and the Caspian Sea respectively. There 
are two huge dams on the river Volga at Volgograd 
and Kuybyshey. High-voltage transmission lines 
transmit the electricity to cities as far as Moscow 
(650 miles or 1,040 km away) and the Donbas. Other 
large power stations include those of Irkutsk, 
Bratsk, the largest single H.E.P. plant in the world, 
and Krasnoyarsk in Siberia; and Beloyarsk on the 
shores of the Caspian Sea. 

Soviet H.E.P. development has been hampered 
by several difficulties. The vast size of the country, 
with its relatively sparse and dispersed population, 
means that it is difficult to establish an efficient and 
economic national grid. The fact that most of the 
major rivers flow north and are frozen for much of 
the year is another severe disadvantage as river re- 
gimes are very varied. Despite these difficulties, a 
number of very large H.E.P. generating dams have 
been built in Siberia in the hope that the industries 
they serve will attract settlers to the empty east of 
the country. However, these dams have proved rath- 
er uneconomic for their output cannot easily be 
used outside their immediate area and they are thus 
still running at less than full capacity. The gains in 
industry and settlement in Siberia have not yet off- 
set the tremendous costs of building. H.E.P. plants. 
Inthe U.S.S.R. hydro-electricity is thus a relatively 
expensive form of power. Thermal electricity, oil 
and natural gas are much more economical. 


Asia 


Though Asia has the greatest H.E.P. potential of 
the world, the continent’s developed water power 
resources are very small, amounting to only 10.7 
per cent of the world total or a quarter that of 
Europe. 

JAPAN. Only one Asian country, Japan, has de- 
veloped its H.E.P. resources on a large scale (10 per 
cent of the world’s total). Lack of coal and oil, a 
rugged topography, well-distributed heavy precipi- 
tation and an enormous industrial demand for pow- 
er are some of the obvious factors that have led 
to Japan’s large H.E.P. output, though H.E.P. ac- 


counts for only one-third of the total electricity out. 
put. There are ten large H.E.P. plants located on 
the slopes of the Japanese Alps and many smaller 
ones, though huge thermal plants situated in the 
industrial districts produce the bulk of the annual 
electricity output of 244,000 million kwh. 
INDIA AND PAKISTAN. India and Pakistan 
have developed many H.E.P. resources, especially 
in connexion with huge multi-purpose schemes on 
the Indus and Ganges and smaller schemes on the 
short, swift streams of peninsular India. Some of 
the major multi-purpose schemes include the Lloyd 
Barrage, Guddu Barrage, Ghulam Muhammad 
Barrage, Kotri Barrage, Mangla Dam and the Tri- 
ple Canal Project of Punjab, Pakistan; the Sinsi 
Dam of the Middle Ganges and smaller dams on 
the Mahanadi, Godavari, Krishna and Cauvery. 
The uneven distribution of rainfall in the Indian 
sub-continent, with long droughts and frequent 
floods, make dam construction an essential feature 
of water management for flood control, water stor- 
age and irrigation. 
CHINA. China has harnessed water power poten- 
tial for industrial requirements as well as for flood 
control. Several large dams have been constructed 
along the Hwang-Ho to hold back excess water dur- 
ing the rainy monsoon so that floods are mini- 
mized. Similar multi-purpose projects are being un- 
dertaken along the Yangtse-Kiang, the Si-Kiang 
and in Manchuria, but China produces less electri- 
city than France or Italy, and H.E.P. is only a mi- 
nor contributor to total electricity supplies. 
North Korea has several dams in the mountain- 
ous north built by the Japanese during their occu- 
pation of Korea from 1910 to 1945. The largest 
is the Shuifeng Dam across the river Yalu, com- 
pleted in 1944, South-East Asia as a whole has tre- 
mendous H.E.P. potential but little is developed: 
Most H.E.P. schemes are small with power stations, 
designed only for local domestic use. With increasing 
emphasis on industrialization, larger dams ate be- 
ing built such as the Abu Bakar Dam of the Came- 
ron Highlands in West Malaysia. Many multi-pur 
pose dams are planned in the Mekong Scheme 7 
Indo-China but little progress has yet been ma 
(Fig. 13.4). 


The Southern Continents 


In potential water power resources, sa 
rica is comparable to the U.S.S.R., but deve "its 
capacity in many of the countries is small. Ai 
abundance of petroleum and the underdevelopr 
of most of the South American republics a 
for its low H.E.P. production. Brazil leads 1" 
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43.B The Aswan High Dam which will provide H.E.P. 
and store the Nile waters for irrigation, under con- 
struction. Eric Kay. 


potential and developed water power, with 60 per 
cent of South American output, coming mainly 
from the south-east though there is an important 
plant at Paulo-Alfonso on the São Francisco River 
in the north-east. Some 82 per cent of Brazil’s elec- 
tricity is from H.E.P. Of the Andean states, Chile, 
Colombia and Peru are the more important pro- 
ducers and electricity is used mainly in connexion 
with mining operations. 

In water power potential Australasia is the least 
favoured region in the world with only 5 per cent 
of the total, but it has a little more developed H.E.P. 
than Africa (1.8 per cent). New Zealand is more 
favoured than Australia for H.E.P. development 
because of its mountainous relief, abundant preci- 
Pitation and the relative lack of mineral fuels. But 
the largest single H.E.P. project is located in south- 
eastern Australia, namely the multi-purpose Snowy 
River Scheme, which has doubled Australia’s 
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13.5 The Akosombo Dam and Volta Lake, one of the 
world’s largest man-made lakes. This development 
led to the movement of thousands of people to 
new towns and villages as the water rose. 


` HEP. output. It also extends cropland by providing 


water for irrigation in areas of Australia where rain- 
fall is both low and unreliable. Two other major 
dams are found at the Tully Falls, northern Queens- 
land, and on the Shannon, Tasmania. 

The continent of Africa has the least output of 
hydro-electricity but its potential is the greatest in 
the world. Much of Africa is a plateau dropping 
abruptly to the coast or to the Rift Valley and fur- 
nishing natural ‘heads’ for H.E.P. generation. Many 
parts of Africa lie within the humid tropics where 
precipitation is heavy and well-distributed, but river 
fluctuation may be a problem in the savanna re- 


ze and H.E.P. capacity of selected man-made lakes 


Ultimate H.E.P. Year of initial 


a Lake acre-feet) capacity (thousand kw) operation 
Kariba, Rhodesia _ 130 1,400 1959 
Aswan High Dam, Egypt 127.3 2,100 1967 
Portage Mountain, Canada 62 2,300 under construction 

59.4 6,000 1967 


Krasnoyarsk, U.S.S.R. 


1,345 1936 


__Lake Mead (Hoover Dam), U.S.A. 31 
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gions. The lack of a large market for H.E.P. is the 
main hindrance to development. Some of the more 
important African H.E.P. plants include the Vic- 
toria Falls and Kariba Dam on the Zambesi, the 
Owen Falls in Uganda, the Aswan Dam of Egypt, 
the Sennar Dam of Sudan and the Akosombo Dam 
on the Volta river in Ghana (Fig. 13.5). Since in- 
dependence, many African countries have begun 


to develop multi-purpose schemes as a basis for 
national or regional industrial and agricultural de. 
velopment. Some of the multi-purpose dams in 
Africa hold back the largest man-made lakes in the 
world, but the small market means that, as yet, 
H.E.P. output is rather small. Only the Aswan and 
Kariba dams rank in the top twenty-five H.E.P, 
stations by output (see also Table 13.3), 


THERMAL ELECTRICITY 


When power is produced by burning other fuels 
such as coal, petroleum, or natural gas in thermal 
generators or specially designed furnaces, it is called 
thermal electricity. It was originally used for light- 
ing but is now used for a very wide range of pur- 
poses. Because it is dependent on very different 
energy sources, thermal electricity generation is gov- 
erned by quite different location factors from hydro- 
electricity generation. The most important differ- 
ence is that thermal power stations are independent 
of natural sites such as falls or lakes and can be 
located at or near their major markets. 


Factors affecting the 
location of thermal elec- 
tricity generating plants 


1, FUEL SUPPLY. Since thermal plants are de- 
pendent on a supply of solid or liquid fuels they are 
advantageously sited on coalfields, oil or natural 
gas fields, or at importing ports where oil is refined. 
Nearness to fuel supplies will much reduce trans- 
port costs of the basic fuel and, because of the tradi- 
tional importance of coalfields in industrial loca- 
tion, transmission costs from power station to con- 
sumer may also be relatively small. 

2. WATER SUPPLY. When electricity is gener- 
ated a great deal of heat is released and therefore 
much water is required for cooling purposes. Thus 
nearness to a large river, lake, estuary or a coastal 
site will be advantageous as it will ease the provision 
of water for cooling and also facilitate the disposal 
of heated water after its purpose has been served. 
Thermal plants consume millions of gallons of 
water every year. 

3. MARKETS. Location near the main markets 
for electricity (such as industrial centres, towns with 
a large domestic power demand) has several advan- 
tages: it reduces transmission costs of the gener- 


ated current, and it allows the plant to work at 
full capacity. Since electricity cannot be stored this 
is an important factor. It is very uneconomical for 
a thermal plant to work below its full capacity or 
to continually change its rate of output. Thusacon- 
stant, large demand for power is essential to sup- 
port thermal plants in ideal conditions. 

4. ECONOMIC AND POLITICAL STABILITY. 
Thermal generating plants are often financed and 
operated by private companies rather than the gov- 
ernment, though this is not always the case. In this 
they differ from H.E.P. schemes and especially from 
multi-purpose schemes which are usually govern- 
ment backed. Since the aim of private companies 
is profit rather than simply to provide a service, 4 
stable government and a large market are both im- 
portant to provide good conditions for investment. 


Comparison of the econo- 
mics of thermal and : 
hydro-electric generation 


It is clear that the factors governing thermal at 
tricity generation are in most cases quite distin 
from those governing H.E.P. generation: po 
methods of generation have advantages and re 
vantages from a locational point of view and i 
from the economic standpoint. The relative mer 
of the two methods are discussed below. on 

In terms of initial costs thermal generating P F 
are much cheaper, partly because they arè r be 
erected in more accessible positions and partly 
cause they are made to standard designs. ac 
other hand H.E.P. plants are often erected in P ed 
ly settled mountainous districts, large yer each 
other complicated works have to be made an count 
dam must be individually planned to take tially 
of local conditions. Thus H.E.P. plants arè I yg- 
extremely expensive. Thermal plants cost 02 $% 
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13.C A thermal power station in Japan. International Society for Educational Information Tokyo, Inc. 


age only about a quarter as much as H.E.P. plants. 

Once built, the maintenance costs, such as depre- 
ciation of machinery and upkeep of the plant are 
greater for thermal stations because of the use of 
solid and liquid fuels, the tremendous heat output 
and the need for continuous cooling. Maintenance 
costs for H.E.P. equipment are usually less, but silt 
must be removed from the lake to maintain its 
water capacity, and weeds and fish must be con- 
trolled as these sometimes become entangled with 
turbines or otherwise disrupt generation. 

Since H.E.P. plants are driven by water, which is 
free, fuel costs are much higher for thermal plants 
since coal, oil or gas must be bought and their trans- 
Port to the power station paid for. Residues such 
as ashes must also be disposed of at thermal plants. 
Th terms of transmission costs, however, thermal 
Power stations are more advantageously placed be- 
cause they are located near their major markets. 
HELP. stations on the other hand are often sited 
in remote areas. The costs of transmitting by high 
Voltage cables over sometimes very long distances 
is therefore considerable. Labour costs are generally 
higher in thermal plants since about five times as 
many men are required to manage the fuel-burning 


generators and to maintain the plant, than are re- 
quired by the highly automated H.E.P. plants. 

In terms of output, thermal plants are usually 
much smaller than H.E.P. plants. This is advan- 
tageous in that output is unlikely to exceed market 
requirements, whereas a large H.E.P. plant may 
never be able to work at full capacity because its 
large potential is not required by existing markets. 
This is an important factor in electricity generation 
because demand fluctuates very widely on a daily 
and seasonal basis. On the other hand a small out- 
put is a disadvantage as it may be more difficult to 
offset running costs. An H.E.P. scheme, with low 
running costs and a large market, may be very 
profitable. 

Production capacity in H.E.P. schemes is usually 
more easily controlled, simply by regulating the 
amount of water which passes through the dam. It 
is thus relatively easy to increase or decrease out- 
put in response to short-term fluctuations in de- 
mand. Thermal plants on the other hand are less 
adaptable and are uneconomic if they cannot be run 
at or near full capacity or if frequent changes in 
capacity are required. However, some se Real me 
plants suffer from seasonal fluctuations in water 


410 


supply and may not be able to produce a constant 
supply of electricity. For instance, in Alpine Europe, 
the freezing of rivers reduces H.E.P. production dur- 
ing the winter at exactly the time when most pow- 
er is required for lighting and heating homes and 
factories. Under these circumstances thermal plants 
which can store their solid or liquid fuel, and can 
continue at full capacity all round the year, come 
into their own. 

H.E.P. stations are often part of multi-purpose 
dam projects and as such their economics are more 
complicated. H.E.P. may constitute only a small 
part of the return for the original investment. Ther- 
mal plants on the other hand are solely intended 

‘for power generation and must be more closely 
geared to market and other economic factors. It 
should also be remembered that the multi-purpose 
dams which have been built in many parts of the 
world, especially in the tropics, besides their well- 
known advantages, have certain disadvantages, For 
instance the presence of a large water body may 
greatly enhance the threat of diseases such as ma- 
laria, onchocerciasis and so on by providing suit- 
able conditions for their spread. The fighting of 
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such diseases, as well as desilting and other neces. 
sary maintenance costs, often add Substantially to 
running costs of dams. The luxuriant plant growth 
in the tropics, e.g. of water hyacinth, may lead to 
clogging of the dam and this again increases costs, 

In many respects H.E.P. plants and thermal 
power stations are complementary, and as a result 
most countries have both kinds of power Stations, 
Many of the more advanced countries of Europe 
and North America have a national grid by which 
all the electricity supplies are linked and excess pro- 
duction in one area can be easily diverted to another 
region. Under such a system it is often the thermal 
plants which supply the bulk of the electricity while 
H.E.P. stations contribute in different proportions 
at different times. This allows thermal stations to 
work constantly at full capacity or at least to main- 
tain a steady output. To cope with additional de- 
mand at peak periods power can be generated at 
H.E.P. stations, which, being more easily controlled, 
can easily increase their output at short notice and 
reduce their output equally quickly. The electricity 
supplies from different sources are fed to the regions 
which require them by the national grid of trans- 


13.6 World distribution of thermal electricity generation. 
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mission lines. While many smaller H.E.P. plants are 
used almost entirely to boost supplies at peak peri- 
ods, many of the larger H.E.P. schemes and many 
of those in countries, where, for one reason or 
another, H.E.P. provides a relatively large propor- 
tion of the total power supplies, produce electricity 
constantly for basic power supplies. 

As a result of the greatly increased demand for 
electricity all over the world, both thermal and hy- 
dro-electric plants have multiplied rapidly in recent 
years. Rapid expansion in demand, e.g. in rapidly 
growing towns of the underdeveloped world where 
domestic power requirements increase very quickly, 
is best met by building thermal power stations. These 
are initially cheaper, quicker to install, located near 
their markets, and provide a market for local fuel 
supplies such as coal or oil where these are avail- 
able. Sometimes in underdeveloped countries, a 
minor factor favouring thermal plants is the fact 
that they provide additional employment oppor- 
tunities. The great cost of H.E.P. schemes is really 
only offset in many underdeveloped countries by 
the additional advantages of irrigation, flood con- 
trol, and so on. As a result thermal electricity sup- 
plies more than two-thirds of world electricity re- 
quirements, and the expansion of thermal generat- 
ing capacity is three times as rapid as expansion of 
H.E.P. capacity. 


World distribution of 
thermal electricity 
generation 


The world distribution of thermal electricity gen- 
eration (Fig. 13.6) shows very similar patterns to 
the distribution of densely populated industrial 
areas. The most favoured areas are: 

1. the major coalfields of the world (lignite and 
even peat are also used in some areas for thermal 
power generation), 

2. the chief oil and natural gas fields, where 
these are near markets, 


An atom isthe smallest particle of any particular 
mineral element which retains the characteristics 
of the mineral. It was once believed that its struc- 
ture could not be changed and that it could not 
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3. the major oil importing and refining ports, 

4. major industrial regions, 

5. highly urbanized regions where there is a 
large domestic demand. 

The greatest concentration of thermal generating 
plants is in the densely populated and heavily in- 
dustrialized parts of western Europe.and north- 
eastern North America. The U.S.A., whose annual 
output of thermal electricity is 1,000,000 million 
kwh is the leading producer and consumer. It ac- 
counts for 43 per cent of the world’s total thermal 
output. Second in importance is the U.S.S.R. (15 
per cent) followed by Japan, U.K. and West Ger- 
many. Other major producers are France, East Ger- 
many, China, Poland and Australia (Table 13.2). 


Other sources of electric 
power 


Electric power can be obtained from a variety of 
sources other than H.E.P. and thermal generators. 
The most important alternative source is probably 
nuclear power (see Discussion Point 13), Solar 
energy can also be used under certain circumstances 
to concentrate heat to drive generators. Another 
source which is important in some countries is geo- 
thermal energy, that is energy derived from volcanic 
phenomena such as hot springs. Geothermal energy 
is much used in Iceland, Italy and western U.S.A. 
and also to some extent in other volcanic areas such 
as New Zealand. Geothermal energy is unlikely to 
become important outside certain restricted areas, 
but there are plans to increase its use greatly in the 
U.S.A. There the demand for electricity is so great, 
and the opposition to the pollution caused by con- 
ventional generators is so widespread, that geo- 
thermal power may provide a major source of elec- 
tricity in years to come. Geothermal energy has the 
advantages of being freely available, a flow re- 
source, and of causing little or no pollution when 
electricity is generated from it. 


be subdivided. Each atom is made up of a dense 
nucleus or central core which accounts for most 
of the mass of the atom, surrounded by a series 
of electrons, which rotate about the nucleus. 
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13.D Wylfa Nuclear power station, in Anglesey, North Wales. The station uses natural uranium as fuel; Its tw 
reactors each supply 750 megawatts of electricity to the national grid. British Information Servic 


Nuclear or atomic power is obtained by altering 
the structure of atoms. When such an alteration 
is made, much energy is released in the form of 
heat and this is used to generate electric power. 
There are two processes by which atomic struc- 
ture can be altered. 

1. NUCLEAR FISSION. In this case the 
nucleus of an atom of a heavy element such as 
uranium is split in two to release energy. This 
process is used in the atomic bomb, and in nu- 
clear power stations today. 

2. NUCLEAR FUSION. In this process the 
nuclei of two light atoms such as those of hydro- 
gen, are fused together to form a new composite 
nucleus, at the same time releasing energy. 
Fusion is used in the hydrogen bomb, but the 
reaction is not yet sufficiently susceptible to 
human control for it to be used safely in power 
stations. Research is still going on into the con- 
trol of nuclear fusion, and it is thought that fu- 
sion reactors will not be commercially usable 
until the 1990s, 

Nuclear fission takes place ina nuclear reactor, 
which consists of a heat-producing core and a 
cooling system. Within the core, atoms of the 
fuel, usually uranium, enriched uranium or 
plutonium, are split. Plutonium is a by-product 


of uranium fission and can be used instead of 
uranium asa nuclear fuel. Some reactors, known 
as breeders, produce more fissile material in a 
form of plutonium than they consume in the 
form of uranium. Fission takes place at Be 
high temperatures and the reactor is surrounds 
by a cooling system through which ara 
water (in the earlier power stations) or gases sap 
as carbon dioxide (in the AGRs or Adyance 
Gas-cooled Reactors now being built). A new 
type of reactor, the fast breeder, which is ka: 
developed will work at such high tempera in 
that liquid sodium will be required as a coo 
agent. ; 

The heat released by the reactor 1s oil 
generate steam and the steam is used to gene 
electricity. 


Where is nuclear 
power used? 


The first nuclear power station was pe | 
Britain in 1956 at Calder Hall and there a ae 
13 nuclear stations in U.K., but Britain i hs 
rapidly overtaken in this field by the ade 
where there are already 20 stations in Cit 
53 being built and another 36 planned. 
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countries with an increasing interest in nuclear 
power are Japan (8 stations), West Germany 
(10 stations), the U.S.S.R. and France, but many 
others such as Sweden, Canada and Spain (Fig. 
13.7) are rapidly increasing their nuclear power 
capacity. Nuclear power at present accounts for 
3 per cent of total electricity supplies in the 
U.S.A. but itis expected to account for about 19 
per cent by 1975 when stations currently being 
built will come into operation. In the U.K. 15 
per cent of electricity is already supplied by 
nuclear stations and this is expected to rise to 18 
per cent in the next few years. Large increases 
are planned in other countries, which as yet have 
less nuclear capacity. Nuclear power currently 
supplies 3 per cent of German electricity and this 
is expected to rise to 15 per cent by 1975; French 
nuclear power, now accounting for 5 per cent, is 
expected to account for 12 per cent by the mid- 
1970s and for a third of the total French electri- 
city output by 1980. The proportion in Italy is 
expected to rise from 4 to 7 per cent and in Bel- 
gium from 2 to 24 per cent by 1975. 


Why is nuclear power 
production increasing 
so rapidly? 


All over the world there is an insatiable and 
constantly rising demand for electric power. To 
meet this demand more and more power stations 
must be built every year, and which type is built 
depends on several factors of cost. Both running 


13.7 Nuclear power generation capacity of major 
producers in 1971 and planned expansion of 
production. The Economist, 1971 
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costs and initial building costs have to be taken 
into account. 

Most really worthwhile H.E.P. sites in the 
developed countries have already been used and 
though coal is still extensively used for power 
generation, the high costs of extraction today 
mean that in most countries it cannot compete 
in price with either oil ‘or nuclear power. Thus 
in recent years the main competition has been 
between oil and nuclear power stations. 

Running costs of nuclear power stations are 
about the same as those for oil-fired generators, 
but building costs are far higher; a nuclear power 
station may cost twice as much as an oil-powered 
generator to build and takes far longer to con- 
struct. A shortage of capital in most countries, 
unwillingness to tie up capital for several years 
(7 or 8 years are needed to build a nuclear 
station), and the fact that oil-powered stations 
can be operational much more quickly and can 
thus cope with rising demand more rapidly, 
have previously led to a concentration on oil- 
fired generators. 

Several factors have changed this position. In 
the first place, conventional fuels are finite re- 
sources and there are many other uses, especially 
for oil, than power generation. Reserves may be 
insufficient to cope with rising electricity demand, 
or the rate of extraction may not be capable of 
increasing. Secondly, recent moves by the oil- 
producing countries have raised the price of 
oil and prices will continue to rise. This reduces 
the competitiveness of oil. Thirdly, nuclear 
power stations are no longer regarded as exper- 
imental and have been accepted as a normal 
method of power generation. Costs of nuclear 
stations, too, which have always been higher than 
for thermal plants are now more competitive. If 
sufficient capital is available therefore, 1t 1s just 
as economic to invest in nuclear as in conven- 
tional power stations. Finally, there is a desire on 
the part of many countries to reduce reliance on 
any single source of power, so that it 1s advanta- 
geous to develop all types of power stations. 
The combined effect of all these factors has led 
to a rapid increase in nuclear power capacity in 


recent years. 


The power of the 
future? 


It is tempting to argue that as nuclear power 
stations become more economic and supplies 
of conventional fuels become more difficult to 
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obtain, nuclear power will overtake other forms 
of electricity generation. It is probably fair to say 
that nuclear power will play a much more prom- 
inent role in future power supplies, but it can 
never entirely replace conventional generation 
methods. One reason for this is that nuclear 
power stations can only be economically operated 
if they are run at or near full capacity. It would 
therefore always be necessary to have alternative 
power sources which could be brought into 
operation at peak periods in the same way as 
happens today in the interaction of hydro and 
thermal plants (pp. 410-11). It is estimated that 
nuclear power could never supply more than 
about 60 per cent of total electricity requirements 
because of this difficulty. 

Another very strong reason why nuclear power 
may never become all-important is that, like 
other methods of power generation, it causes en- 
vironmental deterioration. The main disadvan- 
tage in this respect is that nuclear reactors pro- 
duce radio-active wastes. Conservationists fear 
that increasing quantities of such wastes, pro- 
duced by an increasing number of nuclear power 
stations, could lead to serious effects on health, 
since it would be difficult to dispose of them safe- 
ly. Conventional power generation also causes 
environmental hazards such as air and water 
pollution, but these are now well understood 
(unlike the effects of radiation) and can be com- 
batted. More research on the disposal of radio- 
active materials, and more knowledge of human 
tolerance to radio-activity, will have to be 
obtained before the opposition of conserva- 
tionists is overcome. In the past, environmental 
factors have not been seriously considered, but 
today a much greater understanding of conserva- 
tion problems and a rising public opinion against 
pollution have to be taken into account. One way 
that this could be done would be to concentrate 
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more research on the fusion process which pro- 
duces no radio-active wastes, but development of 
fusion reactors is still in its early stages, 

Certain other factors may slow the acceptance 
of nuclear power. For instance, in those coun- 
tries where coal-mining is an important industry, 
there is considerable political pressure for the 
retention of coal-powered generators, and con- 
tracts for the provision of coal at fixed prices 
may keep coal sufficiently competitive to main- 
tain its market in power generation and thus to 
maintain the mining industry. Local availability 
of other fuels such as oil or natural gas may also 
affect the rate at which these fuels are replaced, 
Another factor is the world market in uranium, 
which could affect prices of nuclear fuels, The 
availability of suitable sites for nuclear power 
stations, which are usually located at a distance 
from population centres, might also affect the 
relative merits of the different types of power 
generation, especially in crowded European 
countries. Conventional thermal stations can be 
built almost anywhere. Finally it is important to 
bear in mind that existing power stations of 
various types are by no means obsolete, and 
will continue to be used for many years, so that 
the proportion of total electricity requirements 
supplied by nuclear power will only increase 
slowly in the long term. 

Summarizing the various factors that are 
likely to affect nuclear power in future, it seems 
that a shortage of power supplies from traditional 
sources will inevitably increase the role of 
nuclear power. But the rapid increase experient 
ed in the last few years may not be maintained, 
because of opposition by conservationists oF by 
other political and economic factors. However 
fast or slow is the growth of nuclear power 
capacity, it seems certain that it can never fully 
replace conventional power sources. 


QUESTIONS AND EXERCISES 


1. Differentiate hydro-electric power from thermal 
power. Under what circumstances is each best 
developed? 

2. Name one major dam found on any four of 
these rivers: 

(a) River Colorado, Arizona, U.S.A. 

(b) River Columbia,. Washington, U.S.A. 3 
(c) River Volta, Ghana 

(d) River Göta, Sweden 


(e) River Indus, Pakistan 
(f) River Yalu, North Korea. 
Relate the circumstances under 
of the dams that you named have E in the 
structed, and the role they have playé 
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. Give an account of the power reso l 
two of these countries: : 
(a) Canada 
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QUESTIONS AND EXERCISES 


(b) Australia 

(c) Brazil 

(d) West Germany 
(e) China. 


Describe the development and uses made of 


water power in either Europe, north of the Alps 
or North America, west of the Rockies. 


_ With reference to actual examples contrast hydro 


and thermal stations in respect of their: 
(a) siting 

(b) cost of production 

(c) output capacity. 


. Write explanatory accounts of any two of these: 


(a) Two-thirds of the world’s electricity comes 


H.S.C.-TYPE QUESTIONS 


. Using examples drawn 


. With reference to an area 


Assess the changes that have taken place in the 
role of electricity as a factor of industrial loca- 
tion in the past three decades. 

from different parts of 
the world, describe the factors which affect the 
location of thermal power plants. 


. Outline the comparative merits and drawbacks 


of electricity as a major fuel in the modern 
world. 


. Compare North America with Asia (including 


the U.S.S.R.) in the development and distri- 
bution of water power resources. 


. To what extent is government control of power 


resources justified ? 

you have studied in 
detail, explain how water power has contributed 
to its urban growth or industrial development. 


. Compare the water power potential of the 


tropics and the Mediterranean regions. What 


HSC QUESTIONS 


l. 


N 


Using appropriate examples, outline the factors 
which may affect the location of thermal elec- 
tricity generation plants. (HSC, 1970) 


. Discuss the physical and economic factors which 


may affect the location of hydro-electric pro- 
jects. (HSC, 1971) 


tw 


. Either: Describe the 


415 


from thermal power stations. 

(b) Africa has the world’s greatest water power 
potential but has the least developed H.E.P. 

(c) Norway has the highest per capita consump- 
tion of hydro-electricity in the world. 

(d) Future thermal electricity may be increasing- 
ly provided by nuclear energy. 


. Outline the main advantages and disadvantages 


of thermal power stations compared with H.E.P. 
stations. Why do most countries have both kinds 
of power generation? 


. What are the advantages and disadvantages of 


electricity compared with mineral fuels? 


handicaps are encountered in harnessing avail- 
able power resources? 


. For either the United States of America or the 


Soviet Union locate the chief H.E.P. schemes. 

What uses have been made of these schemes in 

the national interest? 

basic requirements for 

successful hydro-electric power generation. 

Or: Describe and account for the world’s un- 

even distribution of either hydro- or thermal 

power. 

Write concisely on any two of these: 

(a) the location of thermal power stations 

(b) the water power resources of upland Eu- 
rope Re 

(c) commercial applications of electricity 

(d) the value of multi-purpose schemes in 
underdeveloped countries. 


. Outline the physical and economic factors which 


affect the production of hydro-electric power. 
(1974) 
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IN the earliest times the only minerals which were 
used by men were rocks, such as flints, from which 
tools and weapons were fashioned during the Stone 
Age. However men soon learnt the art of smelting 
metals and this allowed them to make use of first 
bronze (the Bronze Age) and later iron (the Iron 
Age) for their tools. The metals which were first 
used were those which were most abundant in the 
area where the knowledge developed, e.g. tin, 
Copper and iron were easily found in Europe and 
the Mediterranean shorelands. 

Our present material civilization has been 
brought about, to a large extent, by the knowledge 
and application of metals and minerals, for they 
provide the basis of machinery on which modern 
manufacturing industry depends. Most vital have 
been developments in the science of metallurgy, and 
especially the ability to make steel from iron. Steel 
is used for locomotives, steamships, automobiles, 
armaments, tools, cutlery and factory machinery as 
well as being of great importance in the construc- 
tion industry, in bridge-building, reinforcing con- 
crete and so on. Other metals have more specialized 
uses. For example tin is used for tin-plating and for 
making cans for food preservation; aluminium is 


used for lightweight metal construction such as “he 
craft manufacture; and copper is vital to the St 
tronics and telecommunications industries in its role 
as electric wires. Today, therefore, though iron m 
steel still form the basis of our civilization, a 
range of other metals and minerals is also requiree. 


Mining—a robber industry 


Unlike agriculture or forestry, where ye be 
be grown over and over again, mining En 
industry. However large the deposit of a ra ores. 
eral is, continuous mining will exhaust t Bi to 
Men may apply the latest techniques in ie may 
extract every bit of the valuable ore, of r rto un- 
continually prospect new areas to find hit Bn or 
exploited minerals, but they can never x natural 
replace the minerals that are mined. T eological 
replacement of minerals depends on & in sedi 
events such as the accumulation one a result 
ments, or the development of native ores a w that 
of earth movements. Such processes are so ratio 
they can have no relevance to mineral dining 1e 
and minerals are thus a finite and dec 
source. 
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THE OCCURRENCE OF MINERALS 


The extraction of minerals from the ground is a 
complex process, involving a great deal of techno- 
logical knowledge and an understanding of the na- 
ture and mode of occurrence of the various mineral 
ores. The occurrence of coal, oil and natural gas 
and their methods of extraction have been des- 
cribed in detail in Chapters 11 and 12. Minerals may 
occur in native or almost pure form in veins, or 
may be mixed with other materials in which case 
the material as a whole is called an ore. Generally 
speaking, ores may occur in any of the following 
formations. 

1. VEINS AND LODES. Minerals may occur in 
cracks, crevices, faults or joints in rocks. The smal- 
ler varieties of such occurrences are called veins, and 
the larger, lodes. In most cases veins and lodes are 
formed when minerals, in molten form, are in- 
truded into cracks and crevices and subsequently 
solidify. They are thus associated mostly with igne- 
ous and metamorphic rocks or with sedimentaries 
occurring in close proximity to igneous intrusions. 
Areas of ancient crystalline rocks which have suf- 
fered repeated earth movements, such as the Pre- 
Cambrian rocks of the Laurentian Shield, are often 
very highly mineralized. Minerals are also found in 
the metamorphic aureole of major igneousintrusions, 
that is the rocks surrounding such intrusions where 
heat, pressure and emanating gases penetrate the 
surrounding country rocks and create chemical 
changes resulcing in mineral formation. 

_Many of the major metals, such as tin, copper, 
silver, lead and zinc are found in veins and lodes. 
Silver, lead and zinc are often found in association 
and are mined together, as at Broken Hill and Mt. 
Isa in Australia. The unwanted materials in which 
the veins occur, which must be extracted with the 
metals, are called gangue and have to be removed 
after mining by crushing the rocks, washing out the 
metal and concentrating the ore. 

: Minerals are occasionally deposited as sediments 
in joints and cracks of rocks by percolating ground- 
Water, to form veins. 

2. BEDS AND SEAMS. A number of minerals 
occur in beds or layers having been formed as a 
direct result: of deposition, accumulation and con- 
centration in horizontal strata of the earth’s crust. 
Coal (Chapter 11) and some grades of iron ore are 
formed in this manner, and are concentrated as a 
result of long periods under great heat and pressure. 
Others such as gypsum, potash salts and common 
Salt are formed by the evaporation of lakes in desert 
areas. These may be subsequently covered by other 
deposits so that they now occur as seams at depth. 


14.A A gravel-pump tin mine. A slurry of water and tin- 
bearing alluvium is pumped up the sloping pipe to 
the top of the pa/ong and is then allowed to run 
down over ledges which retain the tin particles. This 
method is useful for small mines or for reworking 
old areas. 


Others may occur as a superficial deposit, e.g. 

around the shores of the Dead Sea. Some minerals 

are accumulating on the sea-floor at the present 

time, e.g. manganese nodules, and may one day be 

exploited. 

3. WEATHERING PRODUCTS. Bauxite, the 

ore of aluminium, is formed by the deep-weathering 

of a variety of rocks under tropical conditions with 

a seasonal rainfall regime. It is similar in appear- 

ance to the red lateritic deposits (which, however, 

are iron concentrations) found in many tropical 

soils and is formed by the concentration of alumin- 

ium minerals as a result of leaching by ground- 

water. Other minerals such as iron, nickel and man- 

ganese are sometimes concentrated in a similar way 

but there are plenty of high-grade sources of such 

ores. Aluminium, although one of the most com- 

mon minerals in the earth’s crust rarely occurs as 

a native metal, and except in bauxite, is usually too 

dispersed to be workable. 

4. ALLUVIAL OR PLACER DEPOSITS. Min- 

erals like gold, tin and platinum which are highly 

resistant to weathering and do not corrode in water 
(as iron would, for instance) may be detached in 
small particles from veins by erosion and carried 
off by running water in streams and rivers to the 
plain or valley bottom below. Here they may be 
deposited and occur as alluvial deposits within the 
sand, clay, and gravels. They have to be separated 
by placer mining methods (see p. 420). Tin, gold, 
platinum, chromite, wolfram (tungsten), diamonds 
and zircon are ‘recovered’ from alluvial deposits in 
this manner. Alluvial deposits may extend off-shore, 
carried out to sea by rivers. 
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Factors affecting the exploitation of 
mineral resources 


DISTRIBUTION OF MINERALS. The me- 
tallic ores and other valuable minerals are distri- 
buted very unevenly over the earth’s surface. In 
some parts of the world, e.g. in the Urals of the 
U.S.S.R., in the Canadian Shield, in Katanga, 
in South Africa, minerals of many kinds occur 
in great abundance. But in other parts of the 
world, such as the Amazon Basin, the Nether- 
lands, Denmark and some of the Central Amer- 
ican states mineral resources are few and poor. 
Not only are minerals irregular in distribution, 
but some minerals are found only in relatively 
restricted areas of the world. Tin, vanadium, 
nickel, cobalt, gold and asbestos are examples of 
minerals which are highly localized in occur- 
rence. More than two-thirds of the world’s tin 
comes from eastern Asia alone (Malaysia, Thai- 
land, China, Indonesia); the U.S.A. is by far the 
largest producer of such minerals as vanadium, 
molybdenum, sulphur and phosphates; Canada 
dominates world nickel production, accounting 
for half the total. Many of the more valuable 
minerals are found chiefly in Africa, including 
gold (South Africa accounts for 60 per cent of 
the total), diamonds, cobalt and platinum. Our 
modern economy depends so much on minerals 
and the various industrial products that are made 
from them, that their uneven distribution causes 
great disparity in the national wealth and econo- 
mie ceyelenment of the various countries of the 
world. 


Factors affecting 
exploitation 


The mere possession of minerals cannot de- 
cide the prosperity of a country, however, for the 
existence of a mineral ore is no guarantee that 
it will be exploited. Before a mineral can be 
worked it must be ascertained whether its value 
is greater than the costs of working, transport- 
ing, and concentrating the ore. The profitability 
of mining operations thus depends on two main 
factors. 

1. THE VALUE OF THE METAL OR MIN- 
ERAL. Minerals of high value such as gold, 
diamonds, copper, tin or uranium, can often be 
mined at very high cost without loss of profit- 


ability because they are in great demand and 
fetch high prices. : 

2. MINING COSTS. Mining costs vary with 
the mode of occurrence and therefore the type 
of mining employed; the size and grade of the 
deposit; and the costs of concentration and 
transportation. 

Mining companies must take into considera- 
tion the following factors to ensure economic 
working. 

(a) Size of deposit. The size of the deposit is 
important because mining requires a large 
amount of expensive equipment. It will not be 
worthwhile to provide such equipment to work 
a deposit which will run out in a matter of weeks 
or months. Small-scale working is only profit- 
able under certain circumstances. Gold for in- 
stance may be worthwhile to extract in small 
quantities because of its value. Small mineral 
deposits may be worked profitably by labour-in- 
tensive methods requiring little equipment, e.g. 
panning. Finally small deposits may be worked 
profitably where other costs, especially transport 
costs, are low, e.g. where ores occur near a major 
market. Thus small tin lodes can still be worked 
profitably in Cornwall. By and large, however, 
the greater ease of extraction and the more con- 
tinuous financial return favour the working of 
large-scale deposits. . 

(b) Grade of the ore. Ores vary in their metal 
content very markedly. Generally speaking . 
higher-grade ores are more economic to WOIK, 
not only because they yield a large amount t 
metal but also because their higher metal conen 
makes them easier and cheaper to smelt. i. 
poorer or leaner ores of some common metals, 
€.g. iron, are thus rarely worked, but in pete 
of some of the rarer metals, e.g. copper oF fe 
nium, ores with only a very minute metal con a 
can be economically exploited. Some circu 
stances do favour the exploitation of lea on 
however, especially reduced transport costs iv 
the case of ore-bodies located near = ate 
kets, e.g. the lean iron ores of U.K. and e 
(c) Method of mining. The method of pe 
depends on the mode of occurrence of wera 
The cheapest type of mining is opencast i “is 
while shaft mines are very expensive- Tit ver 
Possibility of exploitation may be reduce 


n ores, 


METHODS OF MINING 


expensive mining methods have to be employed. 
It will be more economic to exploit deposits else- 
where that are more accessible. Bolivia, for in- 
stance, finds mining costs for its tin many times 
higher than does Malaysia because the tin in the 
Andes occurs in deep lodes rather than alluvial 
ores. The costs of mining also depend on the 
scale of operations, for if the operation is suffi- 
ciently large and has a large output, capital and 
running costs can be offset. For small deposits, 
however, expensive mining methods are usually 
out of the question. 

(d) Transport costs. It is clearly more econo- 
mic to mine ores near to the major industrial 
markets because all ores are relatively bulky and 
heavy in comparison with their mineral content. 
They are thus awkward and costly to transport 
and the shorter the distance to be covered the 
better. Thus mineral deposits in remote, sparsely- 
peopled regions with a small population and few 
transport links are less likely to be exploited than 
areas with good transport systems. Only very 
large or rich deposits can make mining worth- 
while in deserts, forests and mountain regions. 
For this reason the mineral resources of Europe 
and North America are better developed than 
those of Asia and the southern continents. It is 
fairly profitable to work even small deposits and 
lean ores in countries such as the U.K., France 
or Germany. However, minerals in these areas 
have been exploited for so long that they are be- 
ing exhausted and more and more reliance is 
placed on imports. Under these circumstances, 
deposits with a coastal location in the exporting 
countries have an advantage over those far in- 
land. While tin from Malaysia is readily exported 
because it occurs in the coastal lowlands, tin 
from the Bolivian altiplano is not only more diffi- 
cult to mine but also has to traverse difficult 


METHODS 


Since minerals occur in such varied formations, dif- 
ferent methods are required for their extraction 
from surrounding rocks. The type of mining em- 
ployed in any given situation will take into account 
not only the mode of occurrence but the relative 
ease and expense of applying various methods. For 
instance, in alluvial mining a dredge can only be 
employed where deposits are extensive; elsewhere 
Panning or gravel pumping may be more appro- 
priate. 


mountain terrain, sometimes by pack-horse, to 
railheads, and then by rail to coastal towns and 
ports. This makes transport costs extremely high. 
In many cases, e.g. in Mauritania where iron is 
mined in the desert, minerals can only be ex- 
ported if the mining company builds its own rail- 
way or road to carry the ore. 

(e) Labour. Labour supplies, though essential 
to mining operations, are of minor importance 
in determining whether a deposit will be worked. 
Naturally labour is cheaper and hired more easi- 
ly in moderately or densely-populated districts, 
but men can always be found to live in the ‘wilds’ 
for short periods. Moreover where mining is 
done on a large scale by opencast methods it 
isa highly-mechanized, capital-intensive industry 
requiring relatively little labour. Where minerals 
occur in a sparsely-settled area the mining com- 
pany may, however, have the additional expense 
of providing houses, stores and amenities for 
its workers. 

(f) Other factors. Under certain circumstances 
purely economic principles may not be the only 
factors involved in mineral exploitation. In war- 
time a country may work marginally profitable 
deposits, re-open old mines and so on to provide 
a local supply of a mineral. Similarly, even in 
peace-time, countries may wish to maintain a 
policy of self-sufficiency which will lead to un- 
economic or marginal mines being subsidized 
and thus kept open. On the other hand much 
mining of a marginal nature is dependent on the 
state of world trade. Fluctuations in the world 
metal market or overall booms or slumps in 
trade will lead to the extension or contraction 
of mining operations. In bad times when min- 
erals cannot find a market, marginal mines will 
be forced to close and profitability in the others 


will be reduced. 


OF MINING 


1. OPENCAST MINING. This is the easiest and 


the cheapest way of mining m 
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inerals that occur 
close to the surface. This simply involves the re- 
moval of the overburden, that is the earth or other 
rock bands lying above the mineral-bearing strata, 
and the extraction of the ore in successive layers un- 
til the mineral content becomes too small or the pit 
becomes too deep for economic mining. Blasting of 
the overlying rocks or of the ore itself may be neces- 
sary to speed up work, and then huge power-shovels 
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14.B Europe's largest bucket conveyor in use in East Ger- 
many. It can remove 7,800 cubic metres of over- 
burden per hour. Pau/ Popper Ltd. 


can be employed to dig up the mineral deposits and 
load them into lorries, trucks or rail-wagons. Over- 
head costs, such as safety precautions and equipment 
are relatively low in opencast mining and output is 
both large and rapid. Some large opencast mines 
can produce as much as 100,000 tons of ore in 
a day, e.g. surface coal and iron ore mines (see 
Figure 11.3). Opencast methods are also used 
when quarrying rock, such as limestone, gravels, and 
igneous rocks. 
2. UNDERGROUND MINING. When the ores 
lie deep below the surface, as in some deep-seated 
coal seams, the overburden is too thick to be re- 
moved by mechanical shovels and underground 
mining methods have to be used (see Figures 11.4, 
11.5, 11.6). Simple adits or inclined tunnels may 
be sufficient but often vertical shafts have to be sunk 
to reach mineral seams. From the shafts, under- 
ground tunnels or galleries radiate to reach the coal 
or other minerals, The galleries must be supported 
by timber pit-props or steel or concrete beams to 
hold up the roofs and must be ventilated and kept 
free of water. Railway tracks are usually laid to 
bring ore and waste materials to the foot of the 
shaft for hoisting to the surface (see also Chapter 
11). Dynamite may be used at the working face, 
where the mineral is being extracted, to loosen the 
rock. Faulty dynamite explosions may cause rock- 
falls, tunnel collapses, or allow water into the mines, 
flooding them. Safety precautions are a very essen- 
tial part of underground mining. Measures must 
also be taken to prevent health-hazards associated 


14.C Tin dredge at work in the Kuala Lumpur area of 
Malaysia. Sungei Way Tin Mine 


with underground mining. Many miners suffer from 
silicosis, a disease of the lungs caused by inhaling 
too much dust; wetting the tunnel walls with water 
will keep down the dust. The digging of under- 
ground tunnels also releases poisonous gases hither- 
to trapped in the rocks. Coal miners use Davy lamps 
to warn them of the presence of gas. Poisoning by 
radon gas in uranium mines, or by constant contact 
with mercury or lead, is equally dangerous. , 
Underground mining may not be done by = 
ing men into the tunnels, but by working only fro 
the surface. With minerals such as salt, pojai ol 
sulphur, pipes may be drilled down to the depa 
and superheated steam or water injected to diner 
the mineral, which is then pumped to the sur a 
At the surface the water is evaporated to leave 7 
mineral. This method is similar in many hay 
to drilling for oil and gas, which are also pump 
to the surface (see Chapter 12). 
Whatever form it takes, una : 
usually a very costly undertaking, re at 
safety precautions and much expensive bere 
3. ALLUVIAL MINING. When mineri 
in alluvial deposits they are usually e ng the 
placer mining methods. This is done by lin A 
alluvium with a great deal of water an sles (5 / 
rotating the gravels until the lighter parti ein 
mud, dust, stones) are washed off, Jeayme ie 
the heavier ores, e.g. gold, tin, chromium, P% s of 


d mining is 
ring manly 


i : ding 0 
which have a higher specific gravity. wae f 
the extent of the alluvial deposits, ee the ui 


mineral particles present and the natu! hods i 
derlying surface, one of the following a pond 
employed. A dredge which floats on 4 


i/ 
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revolving screen 
A (metal drum with holes) 
jigs - trays shaken where clay and sand are 


pulleys for adjusting i a 

waste chute from side to side washed off 
to separate ore 
from gravel 


tailing: e r NA 
spec M directing 


digging buckets 


water level 
ANAA Aa 


ans 


14.1 Alluvial mining : A tin dredge. Dredging is a highly mechanized form of alluvial mining and is thus expensive to 
operate. It is only used for large easily-mined deposits. 


mining is a method used when alluvial deposits out- 


may be used to dig up waterlogged alluvium, but 
crop on a valley side or forma thick terrace depos- 


only where deposits are large enough to warrant the 
greater expense of dredge mining (Fig. 14.1). For it. A powerful jet of water under high pressure is 
smaller or less accessible deposits a gravel pump is directed at the hill or terrace side and washes out 
Usually used. In either case the material is passed the gravel and minerals which collect in the valley 
over sloping channels with a series of traps which floor where the mineral grains are recovered, 
catch the heavier particles while the waste material All alluvial mining methods have the disadvan- 
is washed away. In small deposits, stream beds or tages of creating a great deal of waste material and 
in re-working old tailings, panning is often the most also of polluting and silting up rivers, for the allu- 
‘eon method. It is done by hand, the material vium carried away when the mineral is recovered is 
fone swirled round in a circular pan until the usually allowed to re-enter a river. 

ighter material has been washed away. Hydraulic 
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Mining and Dereliction 


Dereliction, like accelerated soil erosion, de- son to improve it. But much land which does 
forestation, overfishing and air and water pollu- not fall into these categories, such as land still 
tion, results from the ruthless exploitation of used for tipping by mining companies, subsided 
natural resources without consideration for the land, contaminated land, and in many cases 
future, In particular, most dereliction is the re- Working mines and quarries, all share similar 
sult of thoughtless and uncontrolled mineral ex- characteristics. They are ugly, denuded of vege- 
traction and processing. Derelict land istheoreti- tation, laced with stagnant pools of water, or 
cally land which has been abandoned as useless covered with mine tailings or slag. 

Or as too badly damaged to repay 4 private per- 


14.D Areas where minerals are exploited are almost 
always characterized by unsightly dumps of 
waste materials. Fortunately, many mining com- 
panies are now obliged to restore the land after 
all mineral reserves have been exploited for agri- 
cultural, industrial or housing development. 


How has derelict land 
come into being? 


Almost every country suffers from dereliction. 
Although it is associated mainly with industrial 
countries in Europe and North America, it is 
found also in the developing countries. For 
example, tin mining is a major industry in 
Malaysia and as a result thousands of acres of 
alluvial land have been worked, leaving piles of 
tailings, dangerous pools and a sort of ‘moon- 
scape’ with little vegetation. In Sierra Leone, 
large areas of land have been despoiled by illicit 
diamond miners, and pitted with the holes dug 
by small-scale operators, so that the land is use- 
less both for large-scale mineral extraction and 
for agriculture. 

Dereliction arises because mining operators 
are unwilling to spend money on rehabilitation 
which will give them no direct financial return. 
In many of the industrial countries of the West, 
nineteenth century exploitation is a more im- 
portant source of dereliction than present-day 
mineral working. Everyone accepts that while a 
mineral is being worked there are bound to be 
pits and mines and piles of waste materials, but 
nowadays it is usual to enforce at least the mini- 
mum in rehabilitation: pits must be filled in 
where possible, tip-heaps flattened or contoured 
into more natural shapes, and vegetation re- 
planted. But such legislation was not in force in 
the past and derelict land has been inherited. In 
many underdeveloped countries, the financial 
advantages of exports, employment opportuni- 
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ties and economic development make govern- 
ments anxious to exploit mineral resources, but 
rehabilitation legislation is often not strict 
enough, or is not strictly enforced. 

Some people may argue that the damage caus- 
ed by mining and similar activities is inevitable 
and a consequence of the modern way of life, 
based as it is on a wide range of natural resources, 
especially minerals. But this is a short-sighted 
view, for the harm and waste caused by derelic- 
tion often outweigh the monetary gains of a few 
companies who avoid their responsibilities, 


What are the harmful 


effects of dereliction? 


1. WASTE OF AGRICULTURAL LAND, 
Mines or their associated tip-heaps may occupy 
land otherwise suitable for farming. While te- 
turns from mining may be greater while the mine 
is in operation, once the mineral reserves have 
been removed the land should be reclaimed to 
allow agriculture to recommence. This would 
allow the land to again be profitably used and 
not simply wasted. 

2. WASTE OF INDUSTRIAL LAND. Where 
derelict land is in or near towns it could be use- 
fully used for factories or housing, if reclaimed. 
In fact, the derelict land often forces the town 
to expand in other directions—sometimes at the 
expense of agricultural land—and the ugliness of 
a town dominated by tip-heaps and dereliction 1$ 
a deterrent to modern development. Any new 
factory set up in the area would find it dithe 
obtain workers, especially skilled or manageria 
staff, who would not wish to live ip such es 
ant surroundings. One of the reasons for Mi 
decline of old industrial areas in Europe is tha 
new industries cannot be attracted to these i 
tricts, which have been despoiled in the er 
3. UGLINESS. People who livein areen 
there is much derelict land have no prideint ‘ 
towns, homes or gardens, and lose all ota 
natural beauty. Those people whose reat 
are not ‘deadened’ and indifferent tend bee 
grate away from such unpleasant areas: Hs 
however, leads to urban sprawl in other bea 
and the general spread of ma lands 

at the expense of natural landscapes. i 
4. HEALTH AND ACCIDENT HAZARD 
Depending on the type of mining car phate 
mineral exploitation can create a variety pa 
ards. Land over underground mines we 
side, causing houses to collapse Or © 
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hummocky ground unsuitable for any use and 
often full of pools of water. Shafts that are not 
filled in may lead to accidents and old quarries 
and opencast pits may also be dangerous. Open- 
cast mines which are afterwards flooded with 
water such as alluvial tin mines and gravel pits 
are often very deep and therefore dangerous. 
Accidents, especially to children, are very com- 
mon in such areas. Tip-heaps, too, cause special 
hazards. The worst disaster of recent years was 
the Aberfan disaster, when an unexpected tip- 
heap avalanche buried 116 children in the school 
of a South Wales mining village. Tip-heaps of 
smouldering slags are also dangerous, and tips 
of waste materials may contain large amounts of 
toxic materials which could be harmful to health. 
5, PERMANENT DAMAGE TO THE LAND- 
SCAPE. Minerals often occur in mountainous 
areas or other areas of great natural beauty, and 
if the mines are not properly rehabilitated much 
beautiful scenery may be spoiled. Heaps of 
rejected slate from slate quarries have ruined 
the landscape in many valleys of North Wales for 
example; parts of Cornwall are marred by heaps 
of white tailings from the china-clay pits; lime- 
stone outcrops, which often display spectacular 
landforms, are almost everywhere exploited for 
cement and are cut into by large quarries. In 
Malaysia, for example, the limestone hills form 
some of the most spectacular and beautiful 
scenery in the country, but in almost every lime- 
stone area the hills are being literally removed 
by quarrying. These quarries are still working, 
but when they stop the hills will have been irrep- 
arably damaged. The destruction of natural 
beauty not only affects the aesthetic appeal 
of landscape but also damages their tourist 
potential, 


How can dereliction 
and its dangers be 
combated? 


1. LEGISLATION. Existing mining Com- 
panies should be forced to rehabilitate the land 
after it becomes uneconomic to extract the min- 
eral. Many local and national governments im- 
pose such restrictions, but they are often not 
stringent enough. Companies often evade such 
legislation by retaining the land in case it ever 
proves profitable to re-open the mine. Time- 
limits on mineral exploitation could overcome 
such evasion. 


Another way of controlling the extent of dere- 

liction is to force companies to tip their wastes 
only in large, supervised tips, rather than in a 
multiplicity of small tips. In the long term this 
reduces the area made derelict and also allows 
reclamation to be carried out more easily and 
economically because it is concentrated in a 
single area. 
2. RECLAMATION. If the land has been 
completely abandoned, or has been derelict for 
many years and nothing has been done, local 
or national government agencies should be en- 
couraged to reclaim the land. Unfortunately, 
local authorities, which are usually responsible 
for such work, rarely have sufficient financial re- 
sources. This problem is usually overcome by 
grants from the central government, but these 
are often available only for certain types of 
dereliction and may be limited in amount. 


Value of reclaimed land 

In spite of all the difficulties, reclamation of 
derelict land is both possible and desirable. It 
can provide additional land for agriculture, for 
industry, for building or for other commercial 
purposes, e.g. old mining pools are often used for 
fish-farming in Malaysia. Alternatively, the re- 
claimed land can be used to add to the amenities 
of an area. Areas where there is much dereliction 
are often short of parks, sports fields and other 
facilities for outdoor recreation. Where pits are 
flooded with water they are ideal for water 
sports, and old pits can be stocked with fish for 
angling, or used for boating or sailing. Lakes can 
also form the centre of parks and gardens as at 
Taiping Lake Gardens in Malaysia, where a very 
attractive park has been created on old mining 
land. 

The use of derelict land for the provision of 
amenities often has no direct monetary value, 
as does commercial re-use for agriculture or 
building. But where reclamation, or the provi- 
sion of sports facilities is expensive, entrance 
charges can be levied; one new park incorporat- 
ing lakes and swimming pools, on reclaimed 
land in the Ruhr, Germany, collected between 
M$10,000 and M$30,000 a day in entrance fees 
during the first summer that it was open. At that 
rate, the reclamation costs will be offset in a few 
years and day-to-day running will be profitable. 
The growing need for recreational facilities will 
make people more willing to pay entrance 
charges, and this may make it more worthwhile 
to reclaim land for this purpose. Another way 
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in which reclaimed land can show good returns 
is by attracting local or foreign tourists. In some 
cases, however, it is difficult to discover whether 
the present-day value of the mineral or the long- 
term tourist value is greater. An example is Batu 
Caves near Kuala Lumpur. These caves have a 
distinctive flora and fauna, and some attractive 


calcite formations and many tourists visit them, 
but they are threatened by encroaching quarries. 
In the long-term their great tourist potential may 
be lost as a result of mineral exploitation, but 
this quarrying is important to the economy. 

In the past, natural beauty was not accorded 
as high a value as it is today. The ruining of the 


landscape was accepted as the inevitable result of 
material progress. But today, the rapid spread 
of towns and other man-made landscapes has 
made people far more aware of what has been 
lost as a result of careless exploitation. Growing 
public concern will lead to stricter legislation on 
mining and other activities which affect the land. 
scape, and should also result in greater pressure 
to reclaim existing derelict land. Reclamationis 
the main problem in Europe and North America, 
but underdeveloped countries still have time to 
prevent widespread dereliction from even occur- 
ring by imposing and strictly enforcing legisla- 
tion on rehabilitation. 


ORE CONCENTRATION AND SMELTING 


After the ores have been mined they have to be con- 
centrated and smelted to obtain the pure metals. 
The gangue or waste material usually forms by far 
the largest proportion of the ore. For example, the 
copper content is seldom more than 7 per cent in 
copper oxides, while in low-grade copper sulphide 
ores, from which most of the world’s copper is de- 
rived, the yield is as little as 0.7 per cent, the rest 
of the ore being useless. The methods used to con- 
centrate the ores, or separate the mineral from the 
gangue vary according to the occurrence of the min- 
eral. Concentration of alluvial ores is relatively sim- 
ple. It is done by repeatedly washing or dressing 
the alluvial material to remove all unwanted par- 
ticles. In the case of tin, the concentrate which re- 
sults is about 75 per cent rich. 

Where minerals occur in veins or lodes, however, 
the rock must be crushed finely before the minerals 
can be obtained. After crushing, the ores may be 
dressed to give a higher concentration of the miner- 
al. Where several minerals occur together, as is 
usually the case with lead, zinc, and silver, the sepa- 
rate minerals can be obtained by the process of se- 
lective flotation. This method relies on the fact that 
certain minerals have an affinity for certain oils. 
Finely crushed ore is mixed with water, chemicals 
and oils in a tank. The solution is then agitated so 
that mineral particles of a particular type attach 
themselves to the oily bubbles which form at the 
surface. The foam can be skimmed off and the min- 
eral extracted. This process is repeated using differ- 
ent oils and chemicals to obtain the various miner- 
als present. It is usual, however, for a larger pro- 
portion of the first-extracted mineral to be obtained. 
Thus in the case of lead/zinc/silver ore, it is pos- 

sible to manipulate the concentration process so 


that the concentrate of lead, for instance, is of 
higher grade than that of zinc, or silver. Thus, de- 
pending on the prevailing economic conditions, 
some plants will produce lead with zine and silver 
as by-products, while others may produce zinc with 
lead and silver as by-products. \ 
Concentration is mainly involved with extracting 
the minerals from the waste materials. The minerals 
extracted in this way are usually not pure metallic 
minerals; they may be oxides, sulphides, carbonates 
or any other type of compound. For instance, the 
tin concentrate which results from dressing consists 
of particles of cassiterite or SnO2, not of pure tin. 
The smelting or refining process is the dissociation 
of the desired mineral from its compound. Smam 
is usually done simply by heating the mineral in í 
furnace which separates the metal from its ii 
rities. In the case of iron, for instance, Iron ore | 
smelted with limestone, so that the impurities i 
from the ore on heating react with the ume in 
form a slag, while the pure iron can be extracte 
molten form. } 
Another way of refining minerals from sa 
pounds is by using the electrolytic Proform 
compound is dissolved in selected chemicals ite 
a current-carrying solution called the clea a 
a current is then passed through the Gasset f 
tween two electrodes immersed in the solution Y 
compound is separated into positive i 
ions which are attracted by the pos! + much 
tive electrode respectively. This metho ining alt” 
used in the refining of copper and in obta! 
minium from alumina. i json 
Because of the bulk of the ores 1m er 
with the concentrates, the concentration Peeves to 
generally located at or near the mines them 
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reduce transport costs. Once concentrated, miner- 
als may be smelted on the spot, transported to 
some point on their route to world markets, or ex- 
ported in the form of concentrates to be smelted 
near the market. For example, tin from Malaysia 
is concentrated at the mines but smelted at the inter- 
mediate ports of Singapore and Penang before be- 
ing exported in ingot form. Tin from Potosi and 
Oruro in Bolivia, however, where the mines are 
distant from transport routes is concentrated in 
Bolivia but is exported in concentrate form to be 
smelted elsewhere. Bauxite is usually concentrated 
near the mine, because of its great bulk, but is 
then shipped to its markets before being smelted. 
Seaboard locations are ideal for smelting plants 
because the bulky ores and concentrates can be 
easily dealt with. Where electrolytic processes are 
employed as in the reduction of alumina (the con- 
centrate) to aluminium, huge supplies of electric 
power are required, and a site near an H.E.P. station 
is often advantageous, e.g. at Kitimat in British 
Columbia. 


Use of scrap metal 


Metals are not always obtained direct from ores, 
for nowadays it is quite easy to re-use scrap metal. 
This practice is most common for iron but other 
metals such as copper, aluminium and tin are also 
recovered and re-used. Scrap iron is derived from 
old ships, cars, machines and so on which are no 
longer usable. Aluminium is also obtained from old 
aluminium sheets and parts. Tin can be recovered 
from the thin coating on old tin-cans. 

The use of scrap metals has several important 
advantages. 

1. It conserves supplies of the mineral in question 
by making greater use of what has already been ex- 
tracted rather than constantly drawing on reserves. 

2. Scrap metal is available in the industrial coun- 
tries, while mineral deposits may be far distant. 

3. Because it has already been smelted once it is 
relatively pure and thus is easy to refine for a second 
time. This cuts smelting costs and, in some cases, 
makes it worthwhile to import scrap metal instead 
of, or in addition to, the original mineral ores or 
concentrates. 


IDENTIFICATION AND CLASSIFICATION 
OF MINERALS 


The identification of minerals is a professional job, 
but it is useful for the geographer to have at least 
some idea of how the geologists and mineralogists 
identify such a wide and varied range of minerals. 
Generally speaking, the identification of all miner- 
als is based on the following properties of the min- 
erals. It is important to remember, however, that 
most minerals do not occur in nature in their native 
or pure state. Not only are they mixed with non- 
Mineralized rock, but they may themselves be 0x- 
ides, sulphides or other varieties of the basic metal 
that is required, in which case their properties are 
often very different from those of the pure metal. 
Such mineral compounds, however, are recognized 
by the same sort of criteria. 

1. COLOUR. All minerals have their own cha- 
racteristic colour, differing in shade, intensity and 
Tate of oxidation or tarnishing when exposed to the 
air. For example, gold is yellow, copper oxides are 
green or blue, and magnetite iron is black. Some 
minerals such as quartz or calcite are colourless. 
2. LUSTRE. Minerals differ in their brightness 
due to the different nature of their reflecting sur- 
faces, For example, mica is glassy, galena (lead ore) 
is metallic in appearance and iron is dull and 
Opaque. 


3, CLEAVAGE. A number of minerals possess 
distinct cleavages and split into regular patterns, 
e.g. mica, which splits into thin layers. Other miner- 
als do not break along cleavage planes but fracture 
in a distinctive manner, ©.g. flint has a conchoidal 
fracture similar to that of glass. 

4, HARDNESS. Minerals differ in hardness, de- 
pending on their chemical constituents and their 
mode of formation. Hardness is tested by attempt- 
ing to scratch the mineral to be identified with min- 
erals of known hardness. Thus quartz is moderately 
hard and can scratch calcite or gypsum easily, but 
could not scratch topaz though it would be scratch- 
ed by it. Talc is the softest of minerals. Diamonds, 
the hardest of all minerals can cut glass or steel and 
industrial diamonds are used in bits for drilling 
through layers of hard, resistant rocks e.g. in oil 
drilling. 

5, DENSITY OR SPECIFIC GRAVITY. All 
minerals and rocks have their own density or speci- 
fic gravity. This is the ratio of the mineral’s weight 
to the weight of an equal volume of water. Quartz 
has a low density of only 2.65 while lead has a speci- 
fic gravity of 7.6. Most metallic minerals have a 
specific gravity of 5 or more while quartz, calcite 
and similar minerals lie between 2 and 3. 
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6. OTHER PROPERTIES. Besides the major 
methods of identifying minerals, there are other 
characteristics which aid identification. These in- 
clude their ability to transmit light, i.e. whether 
transparent, translucent or opaque, and their texture 
when seen under a microscope in thin section. Other 
properties of less value for identification but of 
great significance for the final use of the various 
minerals include their conductivity (ability to con- 
duct electricity), malleability (flexibility when being 
shaped or forged), ductility (ready compliance to 
metallurgical processes), alloyability (capability of 
being alloyed with other metals to form new com- 
pounds), elasticity (spring effect), magnetic attrac- 
tion, and their resistance to shock, corrosion, ab- 
rasion, heat and cold. 


Classes of minerals 


For general and commercial purposes the wide 
variety of minerals exploited by man is grouped into 
a number of classes. These are as follows. 

1. ROCKS. Rocks are aggregations of minerals. 
Those commercially exploited include granite and 
other crystalline igneous and metamorphic rocks 
which are used as road-metal; granite, limestone, 
marble, sandstone, slate and other building stones; 


. 


IRON 


Iron, which makes up 5 per cent of the earth’s crust 
is the commonest and most useful of metals. It has 
been worked since prehistoric times. Iron ores are 
very widely distributed and most major iron users 
had at least some local supplies on which to base 
the industry. Nowadays, however, iron ore is an 
important commodity in world trade, much ore be- 
ing imported by the major industrial countries 
whose indigenous supplies are being reduced. The 
annual world production of iron is around 500 mil- 
lion tons, but despite this continual drain of reserves 
there is no likelihood of shortage. As a result of 
prospecting all over the world since the Second 
World War, proven reserves have risen over the 
years and amount to 300,000 million tons or more. 
All ores are not, however, of equal value as their 
content of metal is varied. It is not usual to work 
ores with less than 20 per cent iron content. The 
rich ores are valuable not only for their high iron 
content, but also because they are more easily and 
cheaply smelted and processed. Another important 
source of iron is scrap iron, from obsolete machines 
or vehicles and also in the form of trimmings de- 


clay for brick-making; limestone for cement-mak. 
ing; and gravel and sand used in mixing concrete, 
2. NON-METALLIC MINERALS. These ins 
clude salt, potash, nitrates and other mineral fertil. 
izers; sulphur, used in the chemicals industry; and 
asbestos. Certain precious stones, e.g. diamonds, 
are also non-metallic minerals. 

3. MINERAL FUELS. These are non-metallic 
minerals derived from vegetable remains and im- 
portant because they burn. Coal, oil and natural gas 
have been dealt with in Chapters 11 and 12, 

4. METALS. Metallic minerals are probably the 
most valuable, being used for a very wide range of 
purposes. The metals may be sub-divided into the 
following groups. 

(a) Iron. 
(b) Base metals. These are tin, copper, alumin- 
ium, lead and zinc. 

(c) Ferro-alloys. These include manganese, chro- 
mium, nickel, cobalt, tungsten, molybdenum and 
vanadium and can be alloyed with iron to produce 
better steel. À 

(d) Precious metals. These are gold, silver and 
platinum. é 

(e) Others. Certain metals, such as uranium, have 
specialized uses. 


(Fe) 


rived from the casting of steel ingots. In some ca 
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steel works use a very high propo i 
they may use scrap entirely rather than ores 
also Chapter 15). 
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of its ores are very rich. The main classes 0 
ore are as follows. 
1. MAGNETITE (Fe304). rp 
iron ore with a very high iron content 0" | r a 
per cent. It has excellent magnetic ve ot 
cially valuable in the electrical industry: i natural 
netite deposits called lodestones are acme in 
magnets. Magnetite is a black minera 
igneous or metamorphic rocks in veins an mined 1 

Some of the best magnetite ores arè : 
Kiruna and Gällivare in Arctic Sweden oe a 
cent iron), in Liberia (around 68 per tee, deman 
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2, HAEMATITE (F 'e,03). Haematite is the most 
important industrial iron ore in terms of quantity 
used, but has a somewhat lower iron content than 
magnetite. Most haematites have an iron content 
of between 50 and 65 per cent. They also include 
impurities such as phosphorus, titanium, alumina 
and silica and more complex processing is required 
to make strong iron than for the purer magnetite. 
There is also a larger proportion of gangue. Hae- 
matites are red ores derived from sedimentary rocks, 
and occur in crystalline or in powdery forms. They 
are usually easily mined by opencast methods. The 
ores of the Lake Superior region in the U.S.A.; Lab- 
rador and Quebec in Canada; Minas Gerais, Brazil; 
the Guiana Highlands, Venezuela; Krivoi Rog, the 
US.S.R.; Zouerate, Mauritania; some of the Libe- 
rian ores; and the ores of Bilbao, Spain, are of the 
haematite type. 
3. LIMONITE (2Fe,03H,0). This is a brown ore 
occurring in thick beds in sedimentary rock se- 
quences over large areas of the world. It sometimes 
occurs in swamps, when it is known as bog iron. 
It is formed from the decomposition of other iron- 
bearing rocks and has an iron content of less than 
50 per cent, and many impurities. Limonite ores 
are mined with quite low iron content where they 
are near a market, e.g. at Alabama, U.S.A., the ore 
averages not more than 38 per cent iron. Limonite 
is a hydrated oxide of iron and requires some pro- 
cessing before entering the blast furnace. It may be 
washed to remove earth and calcined to drive off 
excess water and carbon dioxide. 
4. SIDERITE (Fe COs). This is a carbonate of 
iron, ash-grey in colour, and is found interbedded 
with other sedimentary rocks, especially with car- 
bonaceous rocks, e.g. in coalfields. In Britain, where 
it occurs in this way, it is called ‘blackband iron- 
stone’, Siderite, like limonite is a residual ore, depos- 
ited as a sediment when other rock constituents 
have been weathered away. The iron content is usu- 
ally between 20 and 30 per cent. The most impor- 
tant siderite deposits worked today are those of 
Jurassic age, occurring in beds between limestone 
layers in the Scunthorpe area of Lincolnshire, Eng- 
land, in Lorraine, France and in Luxembourg. These 
Jurassic ores contain a large proportion of phos- 
phorus and could not be commercially smelted un- 
til after the invention of the Gilchrist-Thomas pro- 
cess. They are only worked today because they are 
so near the industrial centres, so that the leanness of 
the ores is offset. Siderite is only commercially ex- 
ploited where very large deposits are available. 
The processing of iron ores to make steel and the 
og of iron and steel are dealt with in Chapter 


World distribution of 
iron ores 


Iron ores are very widely distributed being found 
in every continent (Fig. 14.2). Generally speaking, 
iron ore deposits in countries with no well-devel- 
oped heavy industries are only worked if they are 
either very large or of very high grade and can re- 
pay the cost of transport. Low grade or lean ores 
are only worked where they are extensive or are near 
the market, e.g. in U.K., or where they are worked 
for strategic purposes to increase self-sufficiency in 
ores. As a result the bulk of the world trade in iron 
ore is in the high grade haematite and magnetite 
ores. 


TABLE 14.1 Major iron ore producers by 
percentage of world total, 1967 


U.S.S.R. 26 Chile 2 
U.S.A. 15 South Africa 2 
Canada 7 Mauritania pi 
Sweden 5 Peru 2 
France 5 U.K. 1 
India 5 North Korea 1 
China 4 West Malaysia 1 
Brazil 4 Spain 1 
Liberia 3 West Germany 1 
Australia 3 

Venezuela 3 


Source: U.N. Statistical Yearbook 


Of the individual producers, the U.S.S.R. and the 
U.S.A. are the leaders, accounting for 26 per cent 
and 15 per cent respectively of the total world out- 
put (Table 14.1). Canadian output (7 per cent) has 
rapidly increased in recent years to supplement sup- 
plies from the Lake Superior region of the U.S.A. 
which is rapidly nearing exhaustion. The European 
countries need much iron for their extensive steel- 
making and metallurgical industries and are mod- 
erately supplied with ore. However, they have been 
drawing on their resources for several centuries and 
reserves are diminishing. Sweden and France (5 per 
cent each) are the largest producers. In Asia, India 
(5 per cent) and China (4 per cent) are the leading 
producers and have made good use of their reserves 
to foster industrial development. In recent years the 
most spectacular increases in iron output have been 
in Australia whose vast reserves in the north-west 
are now exploited partly to supply Japanese iron 
ore requirements. 
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14.2 World distribution of iron-ore production. 


1, NORTH AMERICA 

U.S.A. Iron ore is mined in four main regions in 
the U.S.A. 

(a) Lake Superior region. Predominantly haemat- 
ite ores occur as long low ridges, the most impor- 
tant of which is the Mesabi Range. Other deposits 
occur in the Vermilion, Cuyuna, Gogebic, Meno- 
minee and Marquette Ranges. The ore is soft and 
easily mined in opencast pits, though shafts have 
to be sunk to reach deeper deposits in some ranges. 
The ores have been worked since the mid-nine- 
teenth century and are nearing exhaustion. Ores are 
shipped to the Manufacturing Belt by way of the 
Great Lakes. 

(b) North-eastern region. Mainly magnetite ores 
are mined in the Adirondacks region of New York 
and the Cornwall area of Pennsylvania. They have 
the advantage of a central location near the indus- 
trial cities of New York and Pittsburgh. 

(c) The South-eastern region, This region, cen- 
tred at Birmingham, Alabama, produces both hae- 
matite and limonite ores. It is favourably located 
near the coalfields of the southern Appalachians and 
serves the iron and steel industry of Birmingham. 


d) The Western region. This includes many scat 
le fields in western U.S.A. in the states of u 
Nevada, Wyoming and California. The ore 
transported to the steelworks at San Francia 
Angeles, Pueblo, Colorado and Provo, pee n 
Canada. Canada has iron ore in the Lala fo 
ior region, as does the U.S.A., but this sou ing in 
been overshadowed by the rise of iro 
Labrador and eastern Quebec. The main ye. a 
Schefferville and Wabush City. The na and is 
some 20,000 square miles (51,800 sq. km serves. 
estimated to have 400 million tons of iroh fo y 
Ore is taken by rail to Sept Isles on the 7 Seat 
Lawrence and shipped via the St. Lawrence M A 
and Great Lakes to Canadian and U.S. ste 
ing centres. 

2, THE U.S.S.R. AND EUROPE ig 
U.S.S.R. The U.S.S.R. is the leading totes (ron 
ducer with an output around 90 million and 2850" 
content). Most of the iron exploitation trated if 
ciated industrial development is, concen the Uke 
fields near Moscow and at Krivoi Rog 1 rich de 
raine, which is the leading ore field. Mant Urals tt 
posits have been found in Siberia and t 
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gion near Magnitogorsk, in the Kuzbas, at Kusta- 
nay (Kazakhstan) and Angara (eastern Siberia). 
These fields serve major iron and steel centres in 
the Urals and in the Kuzbas. 

Sweden. Sweden is the leading European producer 
of iron ore, the deposits at Kiruna and Gällivare 
being of high quality. Reserves are large and the 
ores are easily mined by opencast methods. The 
only disadvantage of these mines is their northerly 
location where severe winters and short hours of 
daylight in winter restrict output. Ore is shipped via 
the Gulf of Bothnia in summer but via Narvik in 
Norway in winter when the Gulf is frozen. 

Iron is also mined at Dannemora and Grange- 
borg in central Sweden and Kopparberg in south- 
ern Sweden. The ores are of high grade but lie much 
deeper and underground mining methods must be 
used. 

France, France is the next largest producer, the 
main iron fields being in Lorraine where the Juras- 
sic minette ores are found. These have a relatively 
low iron content, less than 40 per cent, and a high 
phosphoric content. However, they occur in asso- 
ciation with limestone and tend to be self-fluxing 
which is an advantage in smelting. The ore beds are 
about 100 ft (30 m) thick and lie 600 ft (180 m) 
below the surface. Mining centres are at Briey, 
Longwy and Metz-Thionville. Much high grade ore 
is now imported from Sweden to mix with the lean 
Lorraine ores in smelting. A little ore is also mined 
in Normandy, the Pyrenees and scattered fields of 
the Central Massif. 

Britain, The U.K.’s iron mining and steel-making 
activities are of long standing. The main iron ores 
worked today are the rather lean (less than 30 per 
cent rich) ores of the Jurassic scarplands, similar to 
the minette ores of Lorraine. Scunthorpe and Fro- 
dingham are the main mining centres. Some hae- 
matite is found in Cumberland but has been almost 
exhausted. Iron ore is imported from Sweden, Spain 
and Algeria to supplement local supplies. 
Germany. Ores from Siegerland originally sup- 
plied the Ruhr but output has declined. Most ores 
are imported from France or Sweden. East German 
ore reserves are also small. 

Spain, Spain has rich haematite ores in the north 
around Bilbao, Santander and Oviedo. The ores 
outcrop at the surface and are mined by opencast 
methods. Their proximity to the coast is a great ad- 
vantage for export handling. Some ores are used in 
a large steel mill at Aviles, established in 1955. 
Luxembourg. Although output is small, iron ore 
plays an important role in the economy of the small 
country. of Luxembourg, the main item of whose 
economy is the iron and steel industry. The ores 


are a continuation of the minette ores of Lor- 
raine. 

3. ASIA ; 

India. India’s ore deposits are concentrated in the 
north-east of peninsular India in the states of Bihar 
and Orissa. The Singhbhum field where 60 per cent 
rich haematite is found is the most productive, sup- 
porting the industries of the Damodar Basin. Other 
fields have been discovered in many parts of the 
country though they are not so thoroughly ex- 
ploited. These include fields at Ratnagira, Goa, 
Chickmagalur and Bellary in the Western Ghats 
and Deccan Plateau. 

China. China has large iron ore deposits, of which 
the Manchurian deposits at Anshan are the most 
actively mined. Other important regions are the Lo- 
wer Yangtse at Maanshan and Tayeh, the Chung- 
king area, and around Taiyuan in Shansi. Scattered 
deposits occur in the Shantung Peninsula, north of 
Paotow in Inner Mongolia, at Kiuchuan and on the 
U.S.S.R. border in Singkiang, in the Lower Si- 
Kiang, near Canton, and on the island of Hainan in 
the south. The iron and steel industry is established 
in almost all the major cities, including Anshan, 
Taiyuan, Shanghai, Wuhan, Chungking and Can- 
ton. 

Japan. Japan’s ore output is very small, coming 
mainly from the Kamaishi field in northeast Hon- 
shu and from Tomakomal in Hokkaido. Iron ore 
is imported from the Philippines, West Malaysia 
and Australia. 

There are many iron ore deposits in Asia but they 
have generally remained under-developed because 
of the slow growth of heavy industry in the region. 
North Korea, Taiwan, Malaysia and the Philip- 
pines each have significant output (Table 14.1). 

4, THE SOUTHERN CONTINENTS 

Australia has widely distributed ore deposits and 
reserves are very large. The recent working of vast 
iron-ore fields in Western Australia at Mt. Golds- 
worthy, Mt. Whaleback, Mt. Bruce, Mt. Tom Price, 
and at Yampi Sound, has greatly increased pro- 
duction. Iron also comes from Iron Knob in South 
Australia. Apart from supplying Australian needs 
the iron ore is shipped to Japan. 

Brazil (4 per cent of the world total) is the largest 
South American iron producer, the main fields be- 
ing at Itabira in south-east Brazil. The iron is the 
basis of the rapidly developing Brazilian steel in- 
dustry at Volta Redonda and Belo Horizonte. 
Venezuela (3 per cent) has rich iron ore reserves in 
the Guiana Highlands at Cerro Bolivar and El Pau. 
Chile exploits deposits around Algarrobo in cen- 
tral Chile and Peru has mines in the Nazca-Mar- 
cona area. All these countries are developing impor- 
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tant domestic iron and steel industries but also ex- 
port ore to U.S.A., Europe and Japan. ; 
The most important African ore producer is 
Liberia (3 per cent of the world total) which mines 
much ore in the Bomi Hills and at Mt. Nimba for 
export to the U.S.A. and elsewhere. Newly dis- 


covered reserves have been developed in the desert 
interior of Mauritania at Zouerate for export, and 
Algeria and many West African countries, e.g, $i. 
erra Leone, Nigeria, have significant reserves, South 
Africa is also a major iron ore producer, 


THE MAJOR NON-FERROUS METALS 


COPPER (Cu) 


Copper is a soft brown metal found almost solely 
in igneous and metamorphic rocks. It was one of 
the earliest metals used by men because it often oc- 
curs in a pure state and because it is very easily 
worked. The use of copper was recorded in Egypt 
as early as 5,000 B.c., and in the Far East around 
2,500 B.C. It was also very extensively used in Cyp- 
rus giving the island its name. Copper is unfortu- 
nately very soft, but by mixing tin with copper, 
bronze can be obtained, which is harder and tougher 
than pure copper and more suitable for weapons 
and tools. The Bronze Age in history thus marked 
a significant milestone in the progress of human 
civilization for metals began to be widely used. The 
present-day industrial significance of copper began 
only with the invention of electricity. It plays an 
indispensable role as a conductor of electric current, 
since it is much cheaper than silver, which in fact 
has better conducting capacity, and is a much better 
conductor than aluminium, a modern alternative. 
COPPER ORES. Copper may be found native, 
that is in its pure state, but is more often found in 
chemical combinations with other elements in the 
veins of igneous rocks. Commercial copper ores are 
now obtained from copper oxides or copper sul- 
phides with a copper content of 2 per cent to 6 per 
cent. The world demand for copper is so great that 
intensive exploitation has exhausted most of the 
richer ores, and present Copper mines work low 
grade ores with as little as 0.7 per cent copper. 
Even in the United States, the world’s leading cop- 
per producer, the average copper content of most 
sources is about 1 per cent. Conservation measures 
must be considered on a world-wide scale if the life 
of this vital source of electrical industrial metal is 
to be prolonged. Because of its relative scarcity cop- 
per is a very expensive metal and cheaper alumin- 
ium has already been used as a substitute in many 
fields. This will probably be an increasing trend in 
the future. 


Copper mining, 
concentration, smelting 
and refining 


Most copper mines are operated by the opencast 
method, and are highly mechanized. In the United 
States almost 80 per cent of the mines are operated 
in this way. The copper ores are widely dissemi- 
nated in the rock masses and often occur together 
with other minerals e.g. gold, silver, lead or zine. 
They are mingled with such an enormous propor- 
tion of wastes or gangues that after excavation, the 
ores must be concentrated near the mine itself, if 
unnecessary transport expenses are to be avoided. 
The ores are first crushed and mechanically sorted 
and then washed with water, using the flotation "i 
gravitational process in the same way as in alluvial 
mining (p. 420) so that the heavier, copper-bearing 
n British 


14.E The deep open pit of a copper mine Vee tant 


Columbia will leave a permanent scar on tl 
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particles are separated from the unwanted gangue. 
The concentrate is then dried and sent to the cop- 
per smelters which are usually located near coal- 
fields or any source of cheap fuel, where it is re- 
duced to copper blisters with a copper content of 98 
per cent. As all copper blisters contain traces of 
other metals such as gold and zinc, and the elec- 
trical engineering industry requires 100 per cent 
pure copper, the blisters have to be further refined. 
This is done electrolytically. A seaboard location and 
nearness to a plentiful electricity supply are advan- 
tageous in the siting of refineries. Thus copper re- 
fineries are not usually found in the copper mining 
regions but are, in fact, located in the heavily in- 
dustrialized parts of north-east North America and 
Western Europe where the copper wires and alloys 
are also manufactured. The world has more, and 
more widespread, copper concentrating plants than 
smelters, and more smelters than refineries. 


Properties and uses 


of copper 


1. ELECTRICAL ENGINEERING. Copper’s 
greatest quality is its high conductivity which ren- 
ders it indispensable in the electrical engineering in- 
dustry for the making of wires and parts in electric 
motors, transformers and generators. Some 45 per 
cent of the world’s copper is used in the electrical 
field, including the manufacture of radio and tele- 
vision sets, refrigerators, cookers, and all house- 
hold and office electrical appliances. 

2 METALLURGICAL INDUSTRIES. Copper’s 
high ductility and malleability make it a great indus- 
trial metal. It is so malleable that it can be rolled 
into sheets only 1/500th of an inch (0.05 mm) thick 
and drawn into wires of 1/1,000th inch (0.025 mm) 
diameter. Most metals would snap if worked in this 
way, but not copper. It can thus be forged, pressed 
and spun into wires, cables, fittings and metal pieces 
of any shape and size. It is regarded as a key metal 
a the automobile, armament and machinery indus- 
ries, 

3. THE MAKING OF ALLOYS. Copper is very 
alloyable and combines easily with many other me- 
tals to produce new compounds with desirable qua- 
lities for special uses. When alloyed with tin (3 per 
cent tin and often with traces of zinc) bronze is pro- 
duced, which is used for making coins in many 
countries. It is also widely used for making statues, 
Ornaments and cooking utensils. When alloyed with 
10 per cent tin plus 0.3 per cent phosphorus, phos- 
Phor bronze is created. This is specially suitable for 
the manufacture of bearings, as used in rolling mills, 


moving bridges, turntables and gun-mounting rings. 
When alloyed with 20 per cent zinc (with traces of 
nickel), brass is formed, which is widely used for 
making decorative ornaments, cooking utensils and 
cartridge cases. Nickel-silver is another copper alloy 
with 35 per cent of nickel and zinc, used for coins, 
tableware, etc. and often referred to as ‘German 
Silver’. 

4. OTHERS. Because it is very resistant to cor- 
rosion copper is often used for roofing, for making 
tubes, pipes, pumps, radiators and boilers. Its soft- 
ness and malleability make it useful for soldering, 
welding and brazing and its attractive appearance 
gives it a wide range of ornamental uses. It is 
valuable as a metal for domestic utensils e.g. kettles, 
pans, because it conducts heat readily. In many 
fields, however, the superior qualities of aluminium 
for corrosion-resistance and attractive appearance 
have led to its use instead of copper. 


World distribution and 
trade in copper 


Copper is found in every continent and small 
quantities are produced by a large number of coun- 
tries. The leading producers are the U.S.A. (17 per 
cent), the U.S.S.R. (17 per cent), Chile, Zambia, 
Canada and Zaire (Figs. 14.3 and 14.4). 

In the U.S.A. the states of Arizona, Utah, Mon- 
tana, Nevada, and New Mexico are the most im- 
portant. Together they make up 90 per cent of the 
U.S.A.’s annual output. The leading copper mining 
areas in Arizona are Morenci, Globe, Miami, Bis- 
bee and Ajo. The largest single copper mine is lo- 
cated at Bingham in Utah and the reserves at Butte 
in Montana, where workings are underground, and 
are also very large. Nevada and New Mexico are 
comparatively new copper producers. The rich 
deposits in Michigan (Lake Superior region) have 
been almost exhausted and now only account for 
5 per cent of the U.S. total. 

The U.S.S.R. produces almost as much copper 
as the U.S.A. Its copper deposits have been devel- 
oped rapidly since 1930. The main fields are in the 
highly mineralized Urals region and in the Dzhez- 
kazgan and Balkhash areas. Chile, which produces 
13 per cent of the world’s copper, has rich mines 
at Braden, El Teniente, Pontrerillos and Chuquica- 
mata. The last named is the world’s largest copper 
mining town. Zambia’s production (13 per cent of 
the world total) together with that of Zaire (6 per 
cent) is concentrated in the Katanga-Zambia Cop- 
per Belt. The main mining centres are Nechanga, 
Kitwe and Mufulira in Zambia and Lubumbashi in 
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El Teniente [5 


Omajor copper-producing district 


14.3 World distribution of copper production. 
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14.4 Major copper producers by percentage of world 
total. U.N. Statistical Yearbook —> 


Katanga. The ore has a fairly high copper content 15 

and is easily mined by opencast methods. The in- 

land location of the Copper Belt leads to high trans- 

port costs. Much copper is exported via the Ben- 

guela Railway through Angola but a Tanzam rail- 

way to the East African coast is being constructed. 

Copper is smelted and refined in the Copper Belt 

to reduce transport costs and enhance export value. 

The Canadian copper ores (11 per cent of the total) 

are very widespread. Much copper comes from the 

Sudbury region of Ontario, and there are important 

mines at Flin Flon, Sheridon, Lynn Lake (Mani- 

toba) and Coppermine (North-West Territories). 5 
In the rest of the world, copper is mined in Peru 

(3 per cent) at Morococha and Casapalca; in South 

Africa (2 per cent); Japan (2 per cent) at Ashio, 

Hitachi, Akita; in Australia at Mt. Isa, Mt. Mor- 

gan and Mt. Lyell; and in the Philippines, China, 

Mexico and southern Europe. o 
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TIN 


Tin, like copper, was easily found and used in early 
times but it has only attained its present impor- 
tance since the invention of tin cans for preserving 
food. When Napoleon was forced to retreat from 
Russia in 1812 because of lack of food supplies in 
the bitter winter, he realized the importance of food 
preservation in war. He offered a prize to any- 
one who would invent a workable method of pre- 
serving food for long periods. It was, however, an 
Englishman, Peter Durand, who invented canning 
by keeping food in steel containers coated with a 
thin layer of tin. This has revolutionized Man’s 
eating habits, as canned food is not only airdropped 
to battle grounds for keeping soldiers alive but used 
by housewives all over the world. 
TIN ORES AND MINING. The principal ore of 
tin is cassiterite or tinstone (Sn O2) which contains 
as much as 75 per cent of tin. It occurs in veins and 
lodes in igneous and metamorphic rocks. Much tin 
is weathered out of the original rocks and carried 
by streams and rivers to be deposited in valley and 
plain alluvium. As much as 80 per cent of the 
world’s supplies come from alluvial deposits. Min- 
ing is thus usually done by placer methods. Several 
methods are in use in West Malaysia and other 
parts of South-East Asia. Dredging involves the 
purchase of large steel dredges working in large tin 
fields and is very expensive, though also the most 
productive, Dredges are operated mainly by the 
larger European companies. Gravel pumping, using 
only a diesel pump and an easily constructed 
wooden palong, over which the tin-bearing gravels 
are washed, costs very little to start and to maintain. 
Hydraulic mining is less common. For large fields 
gravel pumping gives comparatively smaller yields 
but it is well suited to smaller or poorer deposits. 
Many people do panning, called dulang washing in 
Malaysia, in streams. Panning is also a useful way 
of reworking tailings from the mines. When the 
ores occur in deep veins and lodes, as in Bolivia 
and Cornwall, England, underground lode-mining 
similar to shaft mining for coal has to be employed. 
It is usual for concentrating plants to be sited at 
or near the mines, as in copper mining, to save the 
Cost of transporting wastes. The ores are repeatedly 
washed or dressed so that only cassiterite remains. 
A by-product at this stage is among, used for dyes 
and paints. The concentrates are transported to 
smelters at the coast or in the consuming countries. 
Smelters require a large supply of power, and pro- 
duce tin ingots which are 99 per cent pure. 
TIN PLATING. Tin plating consumes about 40 
Per cent of the world’s tin output. An electrolytic 
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process is used to coat thin steel plates with a very 
fine layer of tin. Tin constitutes only 1 to 2 per 
cent of tin-plate. Tin plating is done in South Wales 
(the most important tin-plating region in the world) 
and industrial regions in Europe, America and Aus- 
tralia. It is not, however, done in the tin producing 
countries so that tin plate has to be re-imported to 
Malaysia and Singapore for food canning. 


Properties and uses 
of tin 


1. CANNING. Tin is non-toxic and resistant to 

corrosion. Thus when steel plates are coated with 

tin they do not rust and the food preserved inside 

is not contaminated. Sealed tin cans preserve food 

for long periods. For example in 1825, H.M.S. Fury 

which carried some tinned food was sunk on its 

voyage to the Arctic Ocean. Ninety years later, an 

expedition recovered some of these cans from the 

bottom of the sea, and when sampled the food was 

found to be still good. Cans are used to preserve all 

kinds of foods, e.g. meat, fish, vegetables, fruit, 

milk, as well as other products such as tobacco, 

paint, polishes etc. Competition from plastic con- 

tainers will probably increase in future. 

2. SOLDERING. Tin is very soft and is thus 

widely used for soldering, i.e. sealing up joints or 

leaks in metal objects. One has only to look into 

the inside of a radio or a television set to see the 

number of sealings and joinings of wires done by 

tin. About 20 per cent of the world’s tin is used by 

tin-smiths and plumbers for soldering purposes. 

3, ALLOYING. Tin is used for alloying with 

other metals, e.g. with copper to make bronze and 

with lead for terne which is used to plate steel sheets 

(terneplate) for roofing and automobile petrol 

tanks. Pewter, an alloy of tin and lead is widely 
employed for making ornaments and household 

utensils. By alloying with small quantities of anti- 
mony and copper, Babbit metal is derived, used in 
bearings in aircraft and automobiles. The familiar 
Britannia metal is a tin-antimony alloy used for the 
manufacture of forks and spoons. 

4. OTHERS. Tinis non-toxic, soft and malleable 
and often attractive in appearance. It can be rolled 
into thin sheets of only 1/5,000th of an inch (0.005 
mm) to make tin-foil for wrapping cigarettes and 
chocolates. It is the chief metal for making collap- 
sible tubes for toothpastes, ointments and so on, 
though aluminium and plastic containers are now 
replacing tin to some extent, being cheaper. 
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sition of a wide variety of rocks rich in aluminium 
silicates. Under tropical conditions of heavy rain- 
fall and deep weathering, silica is washed away 
leaving aluminium and iron hydroxides in the ty- 
pical reddish regoliths. The average bauxite ores 
have about 55 per cent aluminium oxide or alumina 
content. Ordinary clays also have much aluminium 
oxide (about 20 per cent) but such is the difficulty 
of extraction that such deposits are not economi- 
cally workable. 


Bauxite mining, concen- 
tration and smelting 


Bauxite occurs quite near the surface and is general- 
ly mined by highly-mechanized opencast methods. 
The world’s first bauxite mine was in a village called 
Les Baux in Mediterranean France, from which the 
name bauxite is derived. Two stages are necessary 
to convert bauxite into aluminium. 

1, CONCENTRATION. The bauxite is first 
crushed, washed and dried in a rotary kiln at a tem- 
perature of 1,800°F. (982.2°C.) and is chemically 


treated by the Bayer process, which removes the 
silica and concentrates the bauxite into aluminium 
oxide or alumina, a whitish powder, Due to the 
great bulk of the bauxite, concentration js done 
at seaboard locations, e.g. Mobile, Alabama and 
Baton Rouge, Louisiana, where ore is imported from 
Latin America and the Caribbean. Where bauxite 
is mined in advanced countries, concentration may 
be done near the mines, e.g. Hurricane Creek, Ar- 
kansas. 

2. SMELTING. In the smelter, aluminium js 
separated electrolytically from the oxygen in the 
alumina by the Hall-Herault process. To produce 
one ton of aluminium by electrolysis needs 2 tons 
of alumina, 4 ton of carbon, 18,000 kwh of electri- 
city, certain quantities of cryolite and fluorspar and 
involves sixteen man-hours of labour. The over 
riding consideration is the electricity supply and 
aluminium smelters are thus sited where plenty of 
power, usually H.E.P., is available. They are thus 
often rather remote, e.g. Kitimat, British Columbia; 
Kinlochleven and Invergordon, Scotland; Holy 
Island, Wales; and Arvida on the Saguenay riverin 


bi ye world’s largest aluminium plant at Arvida, Quebec is sited near the coast and with access to HEP. Aluminium 
imited 
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Canada, but are easily accessible by sea to ensure 
ore supplies. Once smelted, the aluminium is made 
into ingots, casts or sheets, but since it is so light, 
transport costs from distant smelters to major in- 
dustrial users are relatively small. Aluminium smelt- 
ing costs are high but plants are large to take ad- 
vantage of economies of scale. The finished metal 
is therefore relatively cheap. 


Properties and uses 
of aluminium 


Aluminium is an important metal because it com- 
bines the strength of such metals as iron, with ex- 
treme lightness and also with conductivity and great 
malleability. It therefore has a wide range of uses. 
1. STRUCTURAL USES. Its lightness, (only 
one-third the weight of steel), cheapness, and tough- 
ness, make aluminium a popular metal for construc- 
tional purposes, especially where lightness is impor- 
tant, as in the construction of aircraft, automobiles, 
rail wagons, coaches, ships, even in machinery and 
household appliances, e.g. vacuum cleaners, irons, 
kettles. In fact three-quarters of a modern aircraft 
is made up of aluminium and its alloys. Some 
houses built since the war have aluminium frames, 
doors and roofs. 

2, ELECTRICAL ENGINEERING. Aluminium 
has a high conductivity of electricity, though not as 
good as copper. Modern electrical cables are made 
of aluminium (often reinforced with a central core 
of galvanised steel wire). Because of its cheapness 
in comparison with copper, it is fast replacing cop- 
per in the electrical industry. Aluminium output 
was only one-seventh that of copper in 1915, but 
today annual world aluminium tonnage is half as 
large again as that of copper. If it is remembered 
that the specific gravity of aluminium is only 2.7 
while that of copper is 8.9, the world’s annual out- 
put of aluminium today is more than five times 
that of copper. 

3. PROTECTIVE USES. Aluminium has a very 
high resistance to corrosion. When exposed to air or 
moisture, a protective film of oxide quickly forms 
on its surface to prevent any further corrosion with- 
out impairing the lustre of the metal itself. Anodized 
aluminium, made by thickening the protective layer 
by using an electric current, is widely used in the 
fabrication of doors, windows and screens and re- 
Painting which would be necessary for steel frames 
is not required. Aluminium paint made by suspend- 
ing powdered aluminium in linseed oil is widely 
used to combat corrosion. 

4. ALUMINIUM ALLOYS. By adding small 


quantities of other metals such as copper, magnes- 
ium or manganese to aluminium, the alloys created 
are superior to pure aluminium. For example dur- 
alumin is an aluminium alloy containing 3.5 per 
cent of copper and 0.5 per cent of magnesium. It is 
made after ‘age hardening’, i.e. storing the newly- 
made aluminium for 3 to 5 days after heating and 
quenching. It was first invented by a German re- 
search metallurgist Dr. Alfred Wilm and is now 
used for making all kinds of strips, sheets, bars and 
rivets for aircraft construction, automobiles, loco- 
motives and marine auxiliary vessels. An aluminium 
alloy made by adding 8-12 per cent of copper is 
fairly strong and is used in crank cases and auto- 
mobile gear-boxes. Another aluminium alloy con- 
taining about 12 per cent of silicon is highly ductile 
and shock resistant. It is used extensively in casts 
for diesel engine mountings, cylinder blocks and 
parts of internal combustion engines. 

5, OTHERS. Aluminium has a high conductivity 
of heat, and is thus used in making cooking uten- 
sils such as kettles, saucepans and other kitchen- 
ware. Aluminium can be rolled into sheets about 
one-tenth the thickness of an ordinary newspaper. 
Such aluminium foils are used for wrapping and 
packaging foodstuffs, sweets and chocolates and for 
making milk bottle tops. Highly pure aluminium is 
the best material for making headlight reflectors and 
mirrors, and is used in telescopes. For such uses it 
is more durable than silver, lasting almost six times 
longer. 


World distribution and 
trade in bauxite 


The world’s greatest bauxite producers and ex- 
porters are in the tropical lands. Jamaica (20 per 
cent), Surinam or Dutch Guiana, the U.S.S.R., 
Australia, and Guyana are the major suppliers 
(Figs. 14.7 and 14.8). Bauxite from the Caribbean is 
mined and dried before being exported to the dis- 
tant smelters in the U.S.A., Western Europe or Ca- 
nada. The Russian bauxite deposits are located in 
the Urals (Krasnaya-Shapochka, Kamensk Ural- 
skiy and Turgay). Australian bauxite deposits are 
in northern Western Australia, and in the Cape 
York peninsula; some bauxite is used within 
Australia but there is a surplus for export to 
Japan. 

France has large bauxite deposits at Brignoles, 
north-east of Toulon, and is self-sufficient with a 
surplus for export, producing 6 per cent of the 
world total. France no longer mines bauxite at Les 
Baux. Other European producers are Yugoslavia, 
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14.7 World distribution of bauxite and aluminium pro- 
duction. 


14.8 Major producers of bauxite by percentage of world 
total. U.N. Statistical Yearbook —> 


Greece and Hungary. Britain and Germany depend 
on imported bauxite from the tropics or from 
France. The U.S.A. has bauxite reserves in Arkan- 
sas, Alabama and Georgia, but depends heavily on 
imports of bauxite and alumina from the West 
Indies and Latin America. India, China and many 
West African countries have some reserves. Alu- 
minium scrap is an increasingly important source 
of metal in the industrial countries, 
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LEAD (Pb) 
Lead ores and mining 


Lead was one of the earliest metals used by Man 
because of its great malleability. It is very easily 
shaped into pipes or rods. The Romans used con- 
siderable quantities of lead, laying lengths of lead 
pipe from the public water supplies to their houses 
or to public baths. Plumbers, who deal with lead 
pipes etc., derive their name from the Latin name 
for lead—plumbum. 


Lead is a dull grey metal found in fa 


centrations in many parts of the MH: 
galena or lead sulphide, with a lea 
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occurs in its native form and invariably contains 
some zinc or silver. The three minerals, lead-zinc- 
silver are almost always found together. Most of 
the world’s lead mines, e.g. Sullivan Mines, British 
Columbia, Canada and Broken Hill, New South 
Wales, Australia, produce all the three minerals. 
Lead is an end-product of uranium disintegration, 
a process highly significant to geologists because 
the uranium-lead ratio in a particular place often 
allows them to estimate the age of the rocks. 

After extraction, the galena is roasted to remove 
the sulphur and then smelted (at the same plant) in 
blast furnaces to produce lead bullion. Further re- 
fining removes traces of silver and other complex 
materials. Much scrap lead e.g. from terneplate 
(steel sheets coated with an alloy of lead and tin), 
old pipes and so on, is now also recovered in the 
smelting plants. 


Properties and uses 
of lead 


Lead is a soft but heavy metal (its specific gravity 
is 11.3 compared to 8.9 for copper and 7.1 for zinc), 
which is resistant to corrosion. 
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1. PROTECTIVE USES. On account of lead’s 
high resistance to corrosion by chemical oxidation 
or atmospheric weathering, it is widely used as a 
protective metal cover for undersea cables, roofing, 
as a lining in tanks containing acid and in the chem- 
ical industries. It is the best metal for making plates 
in storage batteries, and battery-making consumes 
about one-third of the world’s total lead output. 
2. PLUMBING. Large quantities of lead are 
used in making pipes, tubes and joints but its im- 
portance in this field is declining as many prefer to 
use copper or aluminium pipes. Its weakness and 
softness make it unsuitable for engineering as it can- 
not withstand great weight or pressure. Steel is more 
than 25 times stronger. In fact it is not always even 
suitable for pipes, as lead pipes often burst after 
being frozen in winter. 

3. PAINT. Lead is used for making industrial 
paints such as white and red lead. The red paint, 
called Minium, is employed in primers, especially 
for a first coat of paint over steel. It is a useful anti- 
corrosive material though great care must be taken 
in handling lead pigments as they are poisonous. 
The use of lead in the paint industry has also tended 
to decline as paint-makers prefer zinc, aluminium 
or titanium. 


14.9 World distribution of lead and zinc production. 
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4. LEAD ALLOYS. Lead’s low melting point 
620°F. (327°C.) makes it easy to cast into various 
shapes and useful for alloying with other low-melt- 
ing-point metals such as zinc and tin. Pewter is 
made of lead and tin and type-metals used by prin- 
ters are lead-zinc alloys. It is used with tin in solders, 
for ornamental castings and toys; and with anti- 
mony (Sb) for making bullets and other ammuni- 
tion. It is also used for coinage with other metals. 
5. OTHERS. Various compounds of lead, e.g. 
oxides, are used in glass-making, pottery glazing 
and so on. Lead foils were once common but they 
have generally been replaced by aluminium, plas- 
tics and other materials. 


World production and 
trade in lead 


Small quantities of lead are produced by a very 
large number of countries, usually as a secondary 
concentrate after silver or zinc, since these occur 
together and lead is the least valuable of the three. 
Unlike many metals, lead is mined chiefly in the 
user countries. The four leading lead producers are 
the U.S.S.R., Australia, Canada and the U.S.A. 
(Fig. 14.10). Soviet output comes from the Urals, 
around Lake Baikal and central Siberia. Australia’s 
largest deposits lie at Broken Hill, Mt. Isa and 
Rosebery in Tasmania. Canada mines lead chiefly 
in British Columbia and, in association with zinc, 


ZINC 


Zinc could not be used for a very long time because, 
when heated in the ordinary smelting process, it 
melted easily, vaporized and oxidized in contact 
with the air, and disappeared. Its earliest use is said 
to have been in China and Sumatra, and it was im- 
ported into Europe only in the eighteenth century. 
England was, in fact, the first European country to 
engage on large-scale zinc manufacture, beginning 
with William Champion of Bristol in 1740. Its im- 
portance rose considerably in the early twentieth 


century when satisfactory smelting methods were 
perfected. 


Zinc ores and 
processing 


? Zinc comes from two main sources : zinc blende (or 
zinc sulphide) and calamine. It is often found to- 
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14.10 Major producers of lead by percentage of world 
total. U.N. Statistical Yearbook 


in the Laurentian Shield. American deposits are 
widespread, occurring in the Rockies, in the Ozark 
Plateau of Missouri, in the Coeur d’Alene region 
of Idaho, in Utah, Arizona, Colorado and Washing- 
ton. Mexico, Peru, Yugoslavia and South West Af- 
rica are other major producers. Many European, 
Asian and African countries (Fig. 14.9) also produce 
some lead, often sufficient for local requirements. 


(Zn) 


gether with lead, silver and some other aise 
Mining is usually done by opencast methods, a 
ores being found close to the surface. The ra ta- 
is crushed, and concentrated by the selective ive 
tion process (p. 424) to separate it from lah 
or copper with which it is combined. CT to 
containing about 50 per cent zinc are then ot fot 
the smelter. Smelters are located on the a neat 
ease of transport; near major markets; an Bel- 
large coal, oil or H.E.P. supplies. Britain a ay 
gium, for instance, are important ae drive 
countries. At the smelter the zinc is roasted ae 
off the sulphur. It is then heated in The gas i 
using anthracite, and the zinc vaporizes. E c. Zinc 
collected and condensed to form metalli 
smelting is increasingly done, however, 9Y nt by 
lytic methods. Sulphuric acid is an impo 
product of zinc smelting. 
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Properties and uses 
of zinc 


1, GALVANIZING STEEL SHEETS. Since zinc 
is very resistant to corrosion by air or water, it is 
extensively used as a protective sheath for metals. 
Zinc-plating processes are similar to tin-plating. 
Galvanized iron, as zinc-plated sheets are called, is 
used for roofing, buckets and so on, and is very 
durable. Zinc-covered bolts, nuts, screws, wires, 
fences, pipes, tanks, and household utensils are also 
very important. Half the world’s zinc output is used 
for galvanizing. 

2. ZINC ALLOYS. Zinc melts at very low tem- 
peratures and is used mainly with tin to produce 
brass, popular in the making of kitchen utensils, 
ornamental wares, buttons (as in military and police 
uniforms), and ornamental mountings and bind- 
ings. By alloying with aluminium and copper, very 
strong die-casts (casting of metals in moulds) can 
be made. A zinc-based alloy containing 99.9 per 
cent of zinc; and mazak, which comprises magne- 
sium, aluminium, zinc and kopper (German for 
copper) are also excellent die-casting alloys, used 
extensively in the automobile and locomotive indus- 
tries, for car parts, machine pieces, and door han- 
dles. Zinc alloys are also used as linings for coffins. 
3. OTHERS. The secondary uses of zinc include 
the manufacture of paints (from zinc oxide pig- 
ments), collapsible tubes, dry batteries, mouth-or- 
gan plates, boiler plates, cartridges, hardware, 
brake-linings of automobiles, pipes, and household 
and office equipment. 


World production and 
trade in zinc 


Since lead and zinc so often occur together, the 
major zinc producers are much the same as for lead. 
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14.11 Major producers of zinc by percentage of world 
total. U.N. Statistical Yearbook 


However, those mines which specialize in zinc pro- 
duction produce little lead. This means the relative 
importance of the major producers is slightly differ- 
ent than for lead (Fig. 14.11). Overall production of 
zinc is almost twice as large (by tonnage) as that of 
lead. The leading zinc producers are Canada (23 
per cent), the U.S.S.R. (11 per cent), the U.S.A. (11 
per cent), Australia and Peru. Zinc is also produced 
in significant quantities by Japan, Poland, Mexico, 
Zaire, Italy, North Korea and West Germany. 
The most productive zinc mines are the Sullivan 
Mines of British Columbia, Canada, but zinc is also 
found in the Canadian Shield areas of northern 
Manitoba and North West Territories. In U.S.A. 
the leading states for zinc are Missouri, Oklahoma 
and Kansas. The U.S.S.R.’s_ zinc comes mainly 
from the central and southern Urals. Australia’s 
main zinc deposits are at Broken Hill, Mt. Isa and 
in Tasmania. 


URANIUM 


Uranium and the similar thorium, are radioactive 
minerals. Uranium is one of the heaviest minerals. 
It was first discovered by Martin H. Klaproth who 
named it after the planet Uranus. Its main ores are 
uranite and pitchblende and it is prospected for with 
the use of a Geiger counter which measures radio- 
activity. Occurrences of uranium ores are very rare 
and localized, and concentrations are generally low, 
so that extraction is both difficult and costly. 

USES, Uranium and thorium are used in the gen- 


eration of electric power in nuclear power stations 
(Discussion Point 13). They are also used to propel 
spaceships. Military uses of uranium in bombs and 
missiles are also important. 

WORLD DISTRIBUTION. Uranium is mined 
chiefly in U.S.A. (27 per cent), Canada (14 per 
cent), South Africa (11 per cent) where it is re- 
worked from old gold mines or produced with gold, 
France (6 per cent), Gabon, Australia and the 


U.S.S.R. 
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THE FERRO-ALLOYS 
NICKEL (Ni) 


Nature and properties 


Nickel is a hard, silvery metal, making up only 
0.008 % of the earth’s crust, though it is believed 
to constitute some 10% of the earth’s interior core. 
Meteorites from outer space which fall to the earth 
are also found to contain much nickel. Nickel is 
similar to iron, but it does not rust and is thus use- 
ful for plating purposes. It is one of the hardest, 
most malleable and least fusible metals known. It 
is less magnetic than iron and is thus useful for 
constructing metal parts located near compasses, 
in aircraft and automobiles where steel, being 
highly magnetic, would affect the reading of the 
instruments. It has a high melting point like iron 
(2,647°F. :1,454°C.) and is strongly resistant to 
corrosion. The main ore of nickel is pentlaudite, a 
complex mixture of nickel, iron and sulphur. It is 
also often found in association with copper. 


Uses 


(a) Nearly half the world’s output of nickel is used 
in steel-making, its use in stainless Steel, nickel 
alloys and plates being the most important, Adding 
6% of nickel to steel increases its strength, stiffness 
and ductility, and this alloy is extensively used in 
making constructional machinery and transport 
equipment. A higher nickel content up to 35% 
makes steel highly resistant to heat and acid, qual- 
ities essential in such manufactures as turbine 
blades, marine fittings, tools and machine parts, 
Stainless steel for cutlery and tableware contains 
8% nickel and 18% chromium. 

(b) Of the nickel alloys, the most notable is nickel- 
copper, first made in the nickel-smelting plants of 
Sudbury, Canada where the two minerals are often 
found together. This subsequently led to the inven- 
tion of Monel metal (with 67% of nickel and 287, 


14.12 World distribution of nickel and chromium production. 
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copper), a highly versatile alloy used in kitchen- 
ware, laundry fittings, turbine blades, precision in- 
struments, and electrical apparatus. 

(c) Another nickel alloy made with copper and 
zinc, originally known as German silver, is now bet- 
ter known as nickel silver. It is used in making table- 
ware, contactor springs in telephone exchanges. and 
architectural materials. 

(d) An interesting alloy known as Invar, made up 
of iron and 36% nickel has the property of mini- 
mum expansion at high temperatures. This is vital 
in making accurate measuring tapes, chronometer 
parts and railway lines that are subject to much 
heating and expansion. 

(e) Nickel and its alloys are used in making coins, 


armour plates, submarine cable sheathing, radio 
transformers, telegraph relay parts, flame tubes, 
batteries and in space research. 


World distribution 


Canada produces 49 per cent of the world’s nickel 
from the Sudbury region, Lynn Lake, Thompson 
and Hope (Fig. 14.12). Much of the nickel is im- 
ported by the U.S.A. The U.S.S.R. (20 per cent) has 
a large nickel output from the Urals. Third largest 
producer is New Caledonia (18 per cent) in the 
Pacific. Australia has large, recently-discovered 
resources. Other significant producers are Cuba, 
the U.S.A., Indonesia, South Africa, Finland and 
Albania. 


MANGANESE (Mn) 


Nature and properties 


Manganese, the twelfth most common element in 
the earth’s crust, is a silvery metal. There are two 


main commercially exploited manganese ores: py- 
rolusite (MnOz2) and psilomelane, an hydrated oxide 
of manganese. Manganese is obtained from the ores 
by electrolytic methods. Manganese is also found 


14.13 World distribution of manganese and cobalt production. 
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in nodular deposits on the sea-floor but these depos- 
its are so deep that they are not yet commercially 
exploitable. 


Uses 


(a) The greatest use of manganese is as a ferro- 
alloy. Almost all steel contains some manganese 
from 0.5% to 12%. A little manganese added to 
iron removes gases, and acts as a ‘cleanser’ in the 
manufacture of steel. The addition of 2% mangan- 
ese adds strength and 12% imparts.great toughness 
and resistance to abrasion, as in the making of 
switches, railway lines, dredge-bucket teeth and 
jaws of rock crushers used in mining, dredging and 
other heavy constructional work. 

(b) Manganese compounds have other industrial 
applications e.g. in making disinfecting liquids; as 
a decolorizer in glass-making; and for the manu- 
facture of bleaching powder, used in the textile in- 
dustry. Manganese is used: in making electric bat- 
teries, in colouring pottery, tiles and bricks. 


(c) It is alloyed with other metals e.g. with copper 
to produce a kind of manganese-bronze, and with 
a little nickel to make ‘manganin’ which iş highly 
resistant to corrosion and is one of the hardest 
alloys known. 


World distribution 


The world’s greatest manganese produceris US, 
S.R. accounting for 42% of world total, Output 
comes mainly from the Black Sea region from such 
centres as Nikopol and Chiatura where the man- 
ganese was originally precipitated on lake floors;as 
well as from the Urals and Russian Turkestan, 
South Africa (10 per cent), with mines at Postmas- 
burg and Krugersdorp, and India (8 per cent), with 
output from Balaghat, Singbhum, Goa and Viza- 
khapatam, are the next largest producers. Other 
significant producers are Brazil (8 per cent) from 
Amapa; Gabon (8 per cent); Australia, Ghana and 
China. There are a large number of minor produ- 
cers (Fig. 14.13). 


CHROMIUM (Cr) 


Nature and properties 


Chromium is a hard, silvery metal with a bluish 
tinge and a metallic lustre. It makes up 0.02% of 
the earth’s crust occurring in nature in the form of 
chromate of iron or chromite (FeO.Cr2Os). As it 
does not rust or tarnish easily, and is capable of 
taking a high polish, it is widely used in the metal- 
lurgical industry where a bright metallic surface is 
required, 


Uses 


(a) Chromium is essential in making stainless steel 
(which contains 18 % chromium and 8 % nickel), for 
making cutlery, kitchenware, household fittings, 
surgical apparatus and chemical equipment. Chrome 
steel is a superior steel used for marine and 
electrical engineering, aircraft parts and warship 
super-structures, 

(b) Chromium plating is done by electro-deposition 
of chromium on nickel or steel plates to improve 
their durability and resistance to corrosion and rust. 
It is widely applied in the automobile industry for 
plating bumpers, radiator-grills and Car-fittings, as 
well as for cheaper cutlery. 
(c) Chromium is also used in making nickel-chro- 
mium alloys such as nichrome which is highly resis- 


tant to electric current and is thus used as a safety 
measure in electric wires, toasters and other elec- 
trical appliances. 1g 
(d) Chromite or chrome ore (which contains up t0 
68% of chromic oxide) is used for making refrac- 
tories for lining furnaces of steel plants where its 
resistance to very high temperature is higty 
desirable. 

(e) Chromium salts and compounds such as chro- 
mates are used in the manufacture of paint pigments, 
and in the chemical industry. Chromates K“ ‘a 
useful for tanning leather and treating meta oa 
wood to prevent rotting. Chromic acid is a p? 
ful oxidizing agent used in chemical plants. 


World distribution 


The world’s leading producer of chrome is 
U.S.S.R. (30% of world total). Chrome and in 
mined in the Urals region (e.g. at Sarany) sits at 
Kazakhstan. South Africa (22%) has luke 
Rustenburg, and Rhodesia has mines at world’s 
and Kildonan. Turkey once dominated the nly 9% 
chromium output but now accounts for ad (8%) 
(from Guleman and Fethiye). The Philippi®® iror 
has chrome at Zambales and Dinegat n and 
deposits occur in India, the U.S.A. Jari 
Yugoslavia (Fig. 14.12). 


s the 
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TUNGSTEN (W) 


Nature and properties 


Tungsten is a heavy metal, with a melting point 
higher than any other metal at 6,098°F. (3,370°C.). 
Its extreme ductility and resistance to abrasion and 
electricity makes it indispensable in the metallurgi- 
cal industry. Tools made of tungsten carbide are 
second in hardness only to industrial diamonds 
and will last many times longer than the best steel. 
The chief source of tungsten is wolfram or wolfra- 
mite, often found in association with tin cassiterites 
in quartz veins. It is also obtained from scheelite 
(discovered by K. Scheele in 1781), and from 
hubnerite. 


Uses 


(a) Tungsten is used widely in steel alloys (contain- 
ing 15-20% of tungsten) for the manufacture of 
high-speed cutting tools, which are capable of re- 
taining their hardness and high tensile strength even 
at extremely high temperatures. Tungsten carbide 
is even harder and is employed in the cutting edges 
of machine tools, razor blades, armour plates, jet 


14.14 World distribution of vanadium, 
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engines and the construction of rockets and missiles. 
(b) Pure tungsten is one of the few metals that can 
be used to make the filaments of electric light bulbs 
because of its very high electrical resistance. Most 
other metals would melt at such high temperatures. 


World distribution 


China (27% of the world total), U.S.S.R. (21 PAN 
U.S.A. (14%) and South and North Korea (7% 
each) are the leading producers. China’s tungsten 
output comes mainly from the south, in the Hunan 
and Kiangsi provinces, where there are rich reserves 
that will last for many decades. Similar deposits 
extend into Burma and Thailand. 

The U.S.A.’s output comes mainly from Nevada, 
Utah and Idaho, and the U.S.A. is also a major 
importer of tungsten, especially from Bolivia and 
Brazil (5% and 4% respectively of the world total). 
Some wolfram is also mined in Argentina. 

In Europe Portugal has long been a major pro- 
ducer and exporter, and in recent years Australia 
and South Africa have increased their production 
(Fig. 14.14). 


molybdenum and tungsten production. 
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COBALT (Co) 


Nature and properties 


Cobalt is a hard, blue metal and has many prop- 
erties similar to those of iron. It was first discovered 
by George Brandt in 1735. It is often found to- 
gether with nickel, as in the Sudbury region of Ca- 
nada, or with many other minerals. Cobalt is usu- 
ally derived as a by-product from the working of 
complex metallic ores. Owing to its high price, its 
industrial use was restricted until the 1960s when 
large resources became available in Zaire. 


Uses 

(a) The original use of cobalt was for the making 
of blue pigments for staining window glass, pottery 
and bottles; as finely ground ‘smalt’ for making 
coloured papers; and in paints for artists as ‘cobalt 
blue’. Cobalt compounds are also used as invisible 
ink, which when heated or dried appears as visible 
blue. 

(b) As all cobalt compounds turn pink when moist 
and become blue again when dry, it is sometimes 
useful as a weather indicator. When cobalt com- 
pounds remain blue the weather is fine, but with 
increased humidity they turn pink indicating pos- 
sible rain. 


(c) Modern uses of cobalt, however, depend on its 
hardness and electrical properties. It is used in the 
manufacture of cobalt steel and in other alloys, Al 
NiCo is a cobalt steel comprising aluminium, nicke| 
and cobalt which is used for making very strong 
permanent magnets, as in magnetos and dynamos, 
Another cobalt alloy is stellites made up of 62% 
cobalt, 28% chromium and a little tungsten, mo- 
lybdenum or nickel, which is used in making cut- 
ting tools, jet engines, gas turbines and in the gen- 
eration of atomic energy. 

(d) Radio-active cobalt isotopes have medical ap- 
plications, especially in connexion with radio- 
therapy. 


World distribution 


More than half (58%) of the world’s cobalt 
production comes from Zaire from the Katanga 
district. Cobalt is also produced by neighbouring 
Zambia (8%) at Kilemba. Morocco is another im- 
portant producer (12%) but output from Sudbury, 
Canada (8 %) has declined in recent years. Finland 
(8%), U.S.A., U.S.S.R., and New Caledonia also 
produce some cobalt (Fig. 14.13). 


VANADIUM (V) 


Nature and properties 


Vanadium is a hard silvery metal named after a 
Scandinavian goddess of beauty by its discoverer 
Sefstrom in 1830. Its ores are carnotite, patronite, 
descloisite and rescoelite. It is also derived as a by- 
product from boilers that burn oil drilled in the 
Caribbean region as traces of vanadium are found 
in this oil. It is also produced as a by-product of 
uranium. Difficult extraction makes its price high. 


Uses 


(a) The principal use of vanadium is in making 
steel. In smelting it acts as a ‘scavenging agent’ re- 
moving the non-metallic impurities, and at the same 
time improving the grain of the steel, and increasing 
its ductility and resilience. Steel that contains Vy 
of vanadium is highly resistant to impact and to 
abrasion. It is thus used in tools, springs and ma- 
chine parts in constructional engineering, 


(b) Vanadium compounds and salts are used in 
making paints and dyes, coloured glasses and pre 
and in the chemicals industry, e.g. a8 4 cataly. i 
the manufacture of sulphuric acid. It 1s hian 
sonous and is employed in making insecticides 
fungicides. 


World distribution 


Half the world’s vanadium is mined in ie 
The greatest concentration is in south-wes naan 
rado and the adjoining states of Utah, Anizo dustry 
New Mexico. The American metallurgical p 
makes the greatest use of vanadium toda West 
other countries, South Africa (21 7%); 6 apot 
Africa (14%) and Finland (13%) are majo! ie 
ters to the industrial countries of Europ® ; 
vanadium is also mined in the U.S.S. `? ply exploit 
East Germany, while Peru has potentially 
able reserves (Fig. 14.14). 
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MOLYBDENUM (Mo) 


Nature and properties 


Molybdenum is a silvery metal with many prop- 
erties similar to those of chromium, and may re- 
place tungsten in steel alloys because of its great 
resistance to shock and heat, and partly because of 
the low availability of tungsten whose production 
has always been dominated by China. Another ad- 
vantage of molybdenum in steel manufacture is that 
suitable qualities can be obtained with the use of 
only half as much molybdenum as tungsten. It is 
cheaper too. The two main ores of molybdenum are 
molybdenite and wulfenite which occur in quartz 
veins in granitic rocks. The former is more readily 
available and yields a high metallic concentrate of 
48% or more. Some molybdenum is also derived 
as a by-product of copper smelting. 


Uses 


(a) The greatest use of molybdenum is in making 
alloyed steel for the manufacture of high-speed 


tools and machine parts, including parts of gas tur- » 


bines and jet engines, because it imparts toughness 
and tensile strength. It can be used at high working 
temperatures where ordinary steel would be soft- 
ened and corroded. Some of the best steels are 


made with the addition of nickel-chromium-mo- 
lybdenum combinations. 

(b) Pure molybdenum is highly resistant to electric 
current and, like tungsten, is used in the manufac- 
ture of electric lamps, wireless valves, X-ray tubes, 
permanent magnets, electrical contact points and in 
other electrical apparatus. In space engineering 
many missile and rocket parts use molybdenum. It 
is also employed in making armour plating, vaults 
and pigments in paints and dyes. 


World distribution 


The leading molybdenum producer is the U.S.A., 
accounting for nearly two-thirds (61%) of the world 
output, mainly from the states of Colorado, Utah, 
Nevada, Arizona, California and New Mexico. The 
Climax mine of Colorado is probably the worlds’ 
largest molybdenum mine, followed by those of 
Bingham Canyon and San Manuel. Canada (14%) 
is the second largest producer. U.S.S.R. (11%) has 
deposits in the Caucasus region and in eastern Si- 
beria. Of the remaining areas only Chile (8%), with 
mines at El Teniente, is important. Minor produ- 
cers are Peru, China, South Korea, Norway and 
Japan (Fig. 14.14). 
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GOLD (Au) 


Nature and properties 


Gold has been known and used from the earliest 
days because of its high metallic lustre and its at- 
tractive yellow-reddish colour. It does not tarnish 
and can be fashioned into beautiful ornaments and 
jewellery. Gold occurs either in alluvial or placer 
deposits, as in California, and Alaska, or as reefs 
or lodes underground, as in South Africa. It is diffi- 
cult to recover but its value makes very lean ores 
worth working. Poorer ores are treated with chem- 
icals to dissolve out the gold which is then reconsti- 
tuted, but high-content ores or placer deposits are 
concentrated in the same way as tin. Gold is a very 
widespread metal but occurs only in small quanti- 
ties. It usually occurs in native form. 


Uses 


(a) Because of its rarity, value and durability (it 

resists corrosion by air, water and most acids and 

alkalis), it has always been highly prized as a me- 

dium of exchange. It was used as money in actual 

coins in the past but gold coins are very rare nowa- 

days. Today the international monetary system 1$ 
backed by gold. Governments keep a sufficient 
stock of gold bars or bullion in their treasuries to 
cover in part the value of the ‘paper money’ which 
is in everyday circulation. 

(b) The major use of gold in industry is as jewellery. 
Gold is one of the most ductile and malleable met- 
als known. One grain Troy (1 /7,000 1b) of gold can 
be drawn into wires over 14 miles (2.4 km) long 


448 METALS AND MINERALS 


Sie 


Rockie, 


ky 


* gold 


Witwatersrand 


A) . 
Toore, eè 
S.W. 
Africa 


major producing districts of 


o diamond 


14.15 World distribution of gold and diamond production. 


or beaten into a sheet covering 6 sq. ft (0.54 sq.m) 
in area. Pure gold, however, is too soft to be fash- 
ioned into jewellery or ornaments and has to be 
alloyed with other elements such as copper, silver, 
even zinc and nickel. The purity of gold is expressed 
in terms of carat, pure gold being 24 carats. For 
example the British gold coinage of 1932 (no longer 
used) was of 14 carat gold, meaning 14/24 or 58.3 v4 
gold content, the remaining 10/24 or 41.7% being 
copper. 

(c) Gold has few industrial uses because it is so 
soft. It is used, however, for a number of minor 
purposes such as gold tooth fillings, gold-leaf for 
gilding, making gold paint for crockery and orna- 
mental purposes, fountain-pen nibs and for some 


purposes in the chemical industry, ¢.8. gold a 
pounds are required in photographic materials. 


World distribution 


Overall output of gold is very small; annual odi 
production could be stacked in a thirteen a x 
The greatest producer is South Africa ( ia 
mines being concentrated in the wia 
Odendaalrus and Lydenburg. ussi % % i 
Canada (6%), U.S.A. (3%), Australia vA i 
Ghana (formerly called the Gold Coast) al 
the other major producers, but gold * ait 
distributed and is found in almost every 
in the world (Fig. 14.15). 


SILVER (Ag) 


Nature and properties 


Silver is a lustrous white metal, second only to 
gold as a precious metal though its value is very 
much less, being only 1/100th as valuable as gold. 
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It is, however, very resistant to acetic acid attack 
and is widely used in making vats for vinegar, beer 
and industrial acids. 

Only one-fifth of the world’s silver is mined as 
argentite (silver ore) or as native silver. Most is de- 
rived from the complex ores of lead (galena), cop- 
per, zinc and gold. It is usually produced as a by- 
product of the industrial metals. 


Uses 


(a) Silver was once widely used in making coins. 
The ‘Sterling silver’ coins used in Britain before 
1921 were made up of 50% silver with 40% copper 
for hardening purposes plus some nickel or zinc. 
But present British coinage has no silver whatso- 
ever. It is a nickel-copper alloy though in some 
ian countries real silver coins are still in circula- 
ion. 

(b) Silver is ductile and malleable and, unlike gold, 
has a fairly wide range of industrial applications. 
Silver is used in electro-plating, soldering and alloy- 
ing, the manufacture of silverware, and for silver- 
lined steel tanks and beer vats. Its high thermal and 


electrical conductivity makes it a possible substitute 
for copper in the electrical industry, if its price were 
ever lowered. Silver is used as an electrical conduc- 
tor in the electrolytic reduction of aluminium. 

(c) Silver compounds such as silver chloride and 
silver bromide are employed in photography and 
cinematography. Silver nitrate is used as an anti- 
septic and silver iodide (in powdered form) is used 
to alter the weather by cloud seeding, because it 
condenses water vapour easily. Silver salts are used 
in ‘backing’ mirrors. 


World distribution 


Mexico has long been the chief source of the 
world’s silver supply. Today it accounts for 15% 
of world output mainly from Chihuahua and Fres- 
nillo, Canada (from Kootenay) and Peru (from 
Cerro de Pasco) have almost as large an output 
(14%). U.S.A. (13% mainly from Butte); U.S.S.R. 
(11%); Australia (8%); West Germany (6%) and 
Japan are other important producers and there are 
many minor ones (Fig. 14.16). 
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PLATINUM (Pt) 


Nature and properties 


Platinum is one of the rarest metals and is more 
expensive than gold. It is heavy, with a white lus- 
trous appearance and has a very high melting point, 
2,822°F. to 4,892°F. (1,550°C. to 2,700°C.). Plati- 
num was first discovered in Colombia and is often 
obtained as a by-product in the mining of copper, 
gold or nickel as in the Sudbury region of Canada. 
It is always found with other rare metals allied to 
the platinum group such as osmium (‘the heaviest 
metal’, three times the density of iron), palladium 
(of great medical value), iridium (used in fountain- 
pen nibs) and rhodium (for plating silver to avoid 
tarnishing). Platinum is highly resistant to corro- 
sion. 


Uses 


(a) The attractive appearance of platinum has made 
it popular with jewellers especially in making wed- 
ding rings and as settings for gemstones. More 
than 10% of the world’s platinum goes into jewel- 
lery making. 

(b) Platinum is hard, inert, has a high melting point 
and is resistant against both alkalis and acids. It 
therefore has many industrial applications, especial- 


ly in the chemical, electrical and metallurgical fields 
Platinum powder is employed as a catalyst in the 
cracking process of petroleum refining (Chapter 
12). It is used for coating the nose-cones of missiles 
and fuel-nozzles of jet engines to give protection 
against oxidation or corrosion at extremely high 
temperatures. Almost half the world’s platinun 
supply goes to the electrical and electronics indus- 
tries, e.g. in contact mechanisms of electrical sys- 
tems. Some platinum is also used in the dental and 
medical fields. 


World distribution 


Canada and the Republic of South Africa lead in 
production of platinum and its allied metals. The 
Sudbury district (Canada) and the Rustenburg re- 
gion (South Africa) have the largest platinum mines, 
each accounting for nearly 35% of world total. 

The Soviet Union is the third major producer, 
with 28% of world output, mainly from the Nizhni 
Tagil and Uralets areas of the Urals, as well as de- 
posits discovered recently in Siberia. Colombia now 
accounts for only 2% world production from the 
San Juan region. United States has some deposits 
in California (Fig. 14.16). 


DIAMOND (C) 


Nature and properties 


Diamond is not a metal, it is a precious stone and 
has been valued for centuries because of its trans- 
parent sparkling brilliance when cut and because of 
its rarity. The most valuable diamond gems are 
colourless or pale blue, though there are also gem 
diamonds that are pinkish, greenish, brownish or 
even black. For the jewellery trade, the rough dia- 
mond has to be cut ina variety of shapes to give a 
maximum number of facets (as many as 58 facets) 
So that it reflects the light to give it the greatest 
brilliance. The world’s greatest diamond cutting 
centres are Antwerp, Amsterdam, The Hague and 
other major cities such as London, New York, 
Paris, Geneva, and Johannesburg and Capetown in 
South Africa. Many other gemstones, such as ruby, 
and emerald, are also cut to make jewellery. More 
numerous than gem diamonds are poorer quality, 
smaller industrial diamonds, which are important 
because diamond is the hardest of minerals. 


Diamonds are found only in a few places, occult: 
ring as scattered crystals in an igneous rock i 
kimberlite which forms pipes, dykes of ie | 
plugs deep underground in South Africa. Many is 
monds also come from alluvial sources, 66: 
Brazil or Zaire. 


Uses 


(a) Diamonds of gem quality are used for jewellery, 
(b) Poorer quality diamonds have a wide black 
industrial uses. They are called carbonado, a 
variety from Bahia, Brazil, or bort 1n Ai, 
cause of their hardness, they are used p ni 
instruments, e.g. diamonds for cutting Ba yet 
abrasives, e.g. in drilling bits for drilling a js used 
of hard rock (Chapter 12). Diamond = 

for polishing. ; now 
(c) Certain Bisa of industrial diamonds af 
made artificially by chemical fabrication. 
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World distribution 


Diamonds were first mined and used in India, 
and later in Brazil. Nowadays production is domi- 
nated by African countries. Zaire (32%) is the lead- 
ing producer (by quantity) but mostly produces 
bort. U.S.S.R. (17%) produces both gems and in- 


dustrial diamonds. South Africa (16%) is the lead- 
ing gem-stone producer. Other major producers 
are Congo (Brazzaville) (10%), Ghana (6%), South 
West Africa (5%), Sierra Leone (3%), Angola (3%) 
and Tanzania (Fig. 14.15). Some diamonds are still 
found in South America. 


OTHER INDUSTRIAL MINERALS 


Nature and Properties 


1. Asbestos 

Asbestos is a silky, fibrous mineral 
found in veins of igneous rocks. 
Its main ore is chrysotile which 
gives better asbestos than the al- 
ternative actinolite. Chrysotile has 
short but strong fibres and 1 
pound of chrysotile can be spun 
into a thread 32,000 ft (9,755 m) 
long. Asbestos is fire-proof, heat- 
resistant, and has a low electrical 
conductivity. 


Asbestos is woven with other fi- 
bres, e.g. cotton, to make fire- 
proof materials, for cinema cur- 
tains, industrial cloths, protective 
clothing. It is also used for brake- 
linings, clutch facings, safety sheets, 
roofing sheets and tiles, insulating 
boards, firemen’s ropes, special 
papers and asbestos cement. It is 
acid-resistant and is therefore used 
for acid-filters. 


World Distribution 


Canada leads the world in asbes- 
tos production. It accounts for 
42%, mainly from Thetford 
Mines, Quebec. Next is U.S.S.R. 
(23%) from Urals at Asbest and 
Chadan. Also produced by Brazil, 
South Africa, Rhodesia, China, 
U.S.A. and Italy (Fig. 14.17). 


14.17 World distribution of asbestos and mica production. 
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major producing districts of 
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14.18 World distribution of potash and phosphate rock production. 


Nature and Properties 


2. Mica 
Mica is black, brown or white and 
transparent. It has a well-marked 
cleavage so that it splits readily 
into thin sheets like a book. Main 
commercial types are muscovite 
(white) and phlogopite (brown) 
which occur in igneous rocks. Syn- 
thetic mica may also be made for 
industrial purposes. Mica is flex- 
ible, elastic, fire-proof, and has 
low electrical conductivity. 


3. Sulphur 

Sulphur is a bright yellow mineral 
sometimes tinged with red or 
green. Gases emitted from volca- 
noes are highly sulphurous and 
sulphur is thus deposited in volca- 
nic regions. It is sometimes found 
in pure form but often is dissemi- 
nated through rocks. It is also ob- 
tained from iron pyrites (iron 
sulphide). 


Uses 


Mica is used in the electrical in- 
dustry, in condensers, insulators, 
heating elements (in cookers, irons, 
stoves, furnaces), radio compo- 
nents. Powdered mica is used in 
coating and roofing. 


Sulphur is important in the heavy 
chemical industry. It is used to 
make sulphuric acids, in vulcan- 
izing rubber, in insecticides, and 
many other chemical products. 


World Distribution 


U.S.A. is the largest producer a 
consumer of mica (72% ot 
output), mainly from the Appa 
chians and eastern Rockies. j 
(20%) produces mica at Haa 
bagh and Nellore. Other Le 
cers are Norway, Brazil, U.5.2.% 
(Fig. 14.17). 


Sulphur comes mainly be 
U.S.A. (Texas) and Man st 
it occurs as a cap-rock ae 
domes. Other producers E A 
Japan and other countri 
numerous volcanoes. 
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Nature and Properties 


4, Rock Salt 
Halite or sodium chloride is com- 
mon salt. It occurs as a sedimentary 
rock.as a result of evaporation of 
seawater or lakes in the past. Salt 
may push upwards under pressure 
to form salt domes or plugs which 
come near the surface and are 
easily exploited. It is extracted by 
ordinary mining methods or by 
brining, i.e. forcing steam down a 
bore-hole to dissolve the salt 
which is then pumped to the sur- 
face. 


5. Potash 

Potash or potassium is a salt, simi- 
lar to common salt and usually 
occurring with it in beds or 
domes. 


6. Phosphate 

Phosphate occurs as a rock in 
sedimentary sequences or as phos- 
phatic nodules. Another source is 
bird droppings or guano. 


cals industry. 


7. Kaolin 

Kaolin or China clay is a fine clay formed by the 
iteration of granite by metamorphism. It is quar- 
laed from open pits and is used for making all kinds 


8. Building materials 

Many rocks are quarried from open pits to provide 
building stone, including granite, several other 
igneous and metamorphic rocks, sandstones and 
limestones. Marble, a metamorphosed limestone, 
is especially used for decorative purposes. Slates 
have a fine cleavage and may be used like tiles for 
roofing purposes. Clay is also quarried for making 


QUESTIONS AND EXERCISES 


1. What types of iron ores are commercially mined ? 
Discuss their economic significance and the con- 
ditions under which they are exploited. f 

2. Why is mining referred toas a ‘robber industry ? 
What minerals:-are most likely to be exhausted 
in the future and what conservation measures 


Salt is essential to life for both 
men and animals and is thus added 
to foodstuffs. It is also used in the 
chemicals industry for the prepa- 
ration of caustic soda, soap, glass, 
chlorine and drugs. 


Main use of potash is as a fertil- 
izer, though for this purpose it 
must be diluted (see Chapter 3). 


Phosphates are used as fertilizers 
(see Chapter 3) and in the chemi- 


World Distribution 


Salt is mined is U.S.A., from the 
Texas and Louisiana salt domes; 
in China; U.S.S.R., U.K. (in Che- 
shire), West Germany, East Ger- 
many (from Stassfurt), France, 
Canada and India. 


Main sources of potash are U.S.A., 
U.S.S.R., West Germany, East 
Germany (from Stassfurt salt 
dome), Canada (Fig. 14.18). 


Main sources of phosphate rock 
are U.S.S.R., U.S.A., Morocco, 
Tunisia, and Nauru island in the 
Pacific. Main source of guano is 
the islands off the Pacific coast of 
Peru (Fig. 14.18). 


of pottery and porcelain for domestic and indus- 
trial uses. Kaolin is produced for local use in many 
parts of the world. 


bricks all over the world, and sand and gravel are 
increasingly important, as concrete is used more and 
more as a building material. Quantities of rock 
mined for building materials are large, e.g. in U.K. 
more gravel than coal is mined. Limestone is ground 
up to make cement. 


may be taken to prolong their economic life? 

3. Under what geological conditions do minerals 
occur? How does mineral occurrence affect the 
mining methods used to extract them? Dis- 
tinguish opencast mining from placer mining. 
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4. How can minerals be identified? Select one min- 
eral from each of the following groups and state 
their properties and industrial applications. 


7. Explain five of the following terms used in con- 
nexion with minerals and the mining industry, 
(a) gangue (f£) Duralumin 


(a) Non-ferrous metals (b) cleavage — (g) galena 
(b) Ferro alloys (c) malleability (h) Invar 
(c) Precious metals (d) alloys (i) carat 
(d) Mineral fertilizers. (e) magnetic ores (j) scrap 


oo 


. Elaborate on four of the following statements 
about minerals. 
(a) The world’s production of diamonds js 
dominated by one continent. 
(b) Mica plays a vital role in the electrical in- 


5. In what ways are these descriptions of metals 
apt? Describe the uses of each of the metals. 
(a) Aluminium: ‘metal of the 20th century’ 
(b) Copper: ‘the conductivity metal’ 

(c) Zinc: ‘the galvanising metal’ 


(d) Nickel: ‘the versatile metal’ dustry. 
(e) Chromium: ‘the stainless metal’ (c) Molybdenum may replace tungsten in steel 
(f) Uranium: ‘the metal of hope’. alloys. 


(d) Aluminium is one of the most versatile of 
the light metals. 

(e) The world’s tin prices fluctuate violently. 

(f) The basis of all modern industrial develop- 
ment is iron. 


6. Locate areas noted for the large-scale produc- 
tion of any four of these minerals: 
(a) iron ore; (b) tin; (c) tungsten; (d) asbestos; 
(e) gold; (f) diamonds. 
State the geographical conditions which affect 
their distribution and processing. 


HSC-TYPE QUESTIONS 


1. Assess the role played by local sources of iron 


ore in the development of the iron and steel 
industry of either the United Kingdom or the 
United States of America. 


either tin mining in Malaysia and Bolivia 
or copper extraction in Zambia and the U.S.A. 


. What factors have led to the recent spectacular 


growth of Australian mineral exploitation? 


2. Discuss with reference to selected examples, 7. Examine the possibilities for development of 
circumstances in which the lack of transport the extractive industries in either the U.S.S.R. 
facilities has hindered the development of or Monsoon Asia. A 
mineral resources. 8. Write a concise essay on the economic g¢0- 

3. Write an analytical account of the importance graphy of 


and development of any two of the following: 

(a) tin mining in West Malaysia, 

(b) aluminium smelting in the United States of 
America, 

(c) nickel production in Canada, 


(d) diamond production and export from Af- 
rica. 


. With reference to relevant examples show how 


changing techniques have brought about the 
changing distribution of exploitation in any 
two major minerals or fuels. 


. Compare and contrast the geography of 


HSC-QUESTIONS 
l. With reference to any one country of your 


. Either: Discuss the locational 


either: copper 
or: aluminium. 


. State the chief sources of the world’s supply of 


(a) chromium (b) gold (c) mineral ee 
and note the geographical conditions ye 
assisted the development of any one © a 
factors, pai 
affect the siting of mineral concentration plan 
and smelters; ; 

4 i inc 
Or: What are the advantages of tin oe 
plating steel sheets? Describe the mnt Ne, 
tional factors which have affected the in 


one 
metals in the economic geography of any 


choice, show how the mining of non-ferrous 
metals has influenced settlement and commu- 3 
nications. (HSC, 1971). 

2. Discuss the role of mining for non-ferrous 


country you have studied. (HSC, 197 4 

. Discuss the importance of mining 1 ou have 
nomic geography of any two countries y 
studied. (1974) 
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Introduction, 455; History of industrial devel- 
opment, 455; Industrialization of underdevel- 
oped countries, 457; Classification of industries, 
460; The iron and steel industry, 460; iron 
smelting and steel making, 461; Changing loca- 
tion of the iron and steel industry, 464; Metal- 
lurgical industries, 469; Engineering, 469; 
machine tools, 469; electrical industries, 469; 
transport equipment, 470; Chemicals industry, 
473; Textile industries, 474; Food-processing 


industries, 476; Other industries, 476; Factors 
influencing the location of industries, 477; raw 
materials, 479; fuel and power, 480; human 
resources, 481; transport, 482; markets, 484; 
capital, 485; government policies, 485; industrial 
inertia, 486; other minor factors, 487; The 
major industrial regions of the world, 488; 
Europe, 488; North America, 494; The 
U.S.S.R., 498; Asia, 499; Southern continents, 
504; Exercises and H.S.C.-type questions, 505. 


IN the preceding chapters agricultural and mineral 
raw materials and their methods of production, as 
well as the power resources, such as coal, oil and 
electricity, which have been harnessed to provide 
motive power for transport and industries have 
been described. With the use of the various forms 
of power the many different raw materials can be 
transformed by manufacturing industry into a wide 
range of new products. Manufactured goods often 
take very different forms and are more useful and 
valuable than the original raw materials from which 
they are made. For instance, clay is transformed in- 
to bricks for building, and into pottery; sheet rub- 
ber is made into hoses, footwear, upholstery and 
tyres; timber is converted into furniture, construc- 
tional materials, pulp and paper; copper ores are 
concentrated, smelted and alloyed for use in house- 


hold equipment, ornamental goods and electrical 
apparatus. It is true to say that the more processing 
and alteration an article is given, the more valuable 
it will become. For this reason many manufacturing 
industries use as their raw materials articles which 
have already been partly processed. For example, 
the footwear industry uses leather which has al- 
ready been tanned, rubber which has already been 
processed into crepe and so on; electrical appliance 
manufactures use as their raw materials parts and 
components which have already been made in other 
factories. Similarly automobile manufacturers as- 
semble a wide range of parts such as moulded en- 
gine parts, electrical apparatus, steering and brake 
mechanisms and bodywork including windows, 
wheels and tyres to make the complete automobile. 


HISTORY OF INDUSTRIAL DEVELOPMENT 


Ever since communities began to live a settled life, 
instead of constantly moving around in search of 
food, industries grew up to provide the necessities 
of settled life such as furniture, textiles, leather 
goods, boats and agricultural implements as well as 


luxuries such as jewellery and rich table-ware for 
the wealthy. These goods were made by craftsmen, 
either in combination with agricultural pursuits on 
a part-time basis, or as a specialized occupation. 
Craftsmen were the chief source of manufactured 
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goods for many centuries and as population grew 
and the demand for goods became larger and more 
diverse, craftsmen formed an increasing proportion 
of the communities in which they lived. They 
tended to congregate in towns where they could most 
easily collect their raw materials and sell their goods, 
though many individual craftsmen still lived and 
worked in the rural areas. The essential character- 
istic of the craftsman is that he obtains his own 
materials, makes the goods and is responsible for 
selling them. As occupations became more special- 
ized, goods were required from wide areas and mar- 
kets expanded, and to meet these problems a new 
system grew up. This was the domestic system or 
the system of cottage industry. Under this system a 
merchant or middleman was responsible for the 
buying of raw materials. He distributed these to 
large numbers of individual workers, each of whom 
lived and worked in his own home, usually in the 
country villages rather than the towns. The cottage 
worker made up the raw materials, e.g. he wove 
linen or wool into cloth, or made knitted goods with 
wool supplied by a middleman. The finished goods 
were then collected by the middleman for sale in 
distant towns. This system, together with the devel- 
opment of small workshops employing a few skilled 
workers in towns to make leather, metal or other 
goods was sufficient to supply the local demand for 
goods. Such a system was developed all over the 
world and still exists in many countries today. For 
instance, in Indiaa fixed proportion of the total tex- 
tiles output is still made by handloom weavers as a 
cottage industry. In South-East Asia the making of 
batek cloth was until recently basically a cottage 
industry. Many other goods such as baskets, woven 
mats, rugs, footwear, pottery and metal goods are 
still made as cottage industries, by individual crafts- 
men or in small workshops. Output from such 
small-scale industries is by no means negligible and 
i many countries employs a large number of peo- 
ple. It is actively encouraged by many governments 
of underdeveloped countries as a means of raising 
output and living standards in rural areas. 
The great change in manufacturing industry oc- 
curred in Britain in the late eighteenth and early 
nineteenth centuries with the Industrial Revolution. 
This was brought about by the transition from the 
domestic system to the factory system. The develop- 
ment of factory industries was made possible by 
several interrelated discoveries and inventions. The 
invention of machines capable of performing work 
previously done laboriously by hand was the most 
important. These new machines were first driven 
by water but the second great break-through came 
with the invention and use of the steam engine. The 


use of steam, rather than reliance on the power pro. 
vided by small upland streams, allowed the factories 
to move to centres of population and to work on 
a much larger scale. Other important developments 
which gave added impetus to the Industrial Revo- 
lution were the development of steel-making, as op- 
posed to iron-making, and the existence of a much 
wider market for goods than ever before, partly be- 
cause the European nations possessed large colo- 
nial territories from which they drew raw materials 
and where they could sell their goods, and partly 
a result of the great improvements in transportation 
brought about first by canals and later, after the 
development of the steam engine, by railways and 
steamships. The large market and the easier means 
of reaching it stimulated industrialists to expand 
their output, which they did by setting up large fac- 
tories and employing mechanized mass-production 
methods. The Industrial Revolution began in Brit- 
ain but soon spread to European countries and to 
North America. More recently, industrial develop- 
ment has spread to Japan, the U.S.S.R., China and 
other countries. 

Because the development of industry has raised 
the standard of living of the original industrial 
countries, industrial development is seen as a pass- 
port to better living for the as yet non-industrial 
countries. There are many difficulties in the way of 
industrial development in some countries but the 
trend towards industrialization is already estab- 
lished and can be expected to increase in impor- 
tance in the future (Discussion Point 15). 

The first types of industry to be developed were 
those which transformed raw materials, such as 
iron, cotton or wool, into manufactured goods. 
More important nowadays, however, are E 
which bring together partly manufactured w 0 
make complicated equipment such as electrica “A 
pliances, automobiles and other means of <4 
portation, watches, and other luxury goods. Zs 
other development in industry has been the gi 
duction of more, larger and more versatile mo “a 
or automation which allows factories to cut ea 
on labour and to cut production costs as es 
increase output. Some industries, such as pa ow 
or food processing are relatively simple and tit 
highly mechanized. In the developed sophie 
more people are now employed in more ing 
ticated electrical and other metal industries, ee 
such things as radios, television sets, ai A 
specialized machinery, as well as in De ee 
printing and publishing, and service a devel 
However, the later industrialization in um “striss 
oped countries means that the range of ot coun- 
in such countries is usually narrower. Mo 
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tries begin to industrialize on the basis of food or 
other raw material processing industries and tex- 
tiles. They then graduate to metal and engineering 


industries and electronics. The development of Ja- 
pan has closely followed this pattern since it began 
to industrialize at the end of the nineteenth century. 


The developing countries usually have econo- 
mies dominated either by agriculture or by 
revenues from primary resources such as oil or 
other minerals, but few are willing to remain de- 
pendent on such primary products. The power 
and wealth of the advanced countries are based 
onindustrial development, and thus it is the aim 
of every developing country to establish in- 
dustries. This is not to say that developing coun- 
tries have no indigenous industries for, in fact, 
small-scale and cottage industries are usually 
well-developed. Present-day industrialization, 
however, is generally geared to large-scale fac- 
tory production of goods. Those countries that 
have attempted to industrialize by encouraging 
cottage industry, e.g. India, Indonesia, and 
China during the Great Leap Forward, have 
found that, because of small-scale production 
and poor quality of the finished articles, this is an 
uneconomic method of industrialization, though 
perhaps more socially desirable. 


What are the advanta- 
ges of industrialization? 


1. SELF-SUFFICIENCY. By developing in- 
dustries a country can provide consumer goods, 
textiles, and other essential goods for itself 
instead of relying on imports. Increasing self- 
sufficiency gives greater political and economic 
strength and makes a country more independent 
of foreign military or economic domination. 
2. DIVERSIFICATION. The development of 
industries may be one way of diversifying the 
economy and reducing reliance on one or two 
primary products which may fluctuate widely in 
price (see Discussion Point 5). 

3. EMPLOYMENT OF EXCESS POPULA- 
TION. Most developing countries have rapidly 
growing populations and it is increasingly diffi- 
cult to find employment for all the people on the 
land or in service trades. Farm mechanization 
and greater efficiency in the agricultural sector 


l DISCUSSION POINT 15 
The Industrialization of underdeveloped countries 


15.A The growth of industries in developing countries 
is often assisted, as in Petaling Jaya, Malaysia, 
by the establishment of industrial estates where 
new factories can be built. Many concessions are 
given to industrialists. The main industries to be 
developed on such estates are the light industries 
which depend chiefly on market orientation and 
a ready supply of labour. Ministry of Information, 
Kuala Lumpur 


will free more and more people from the land. 
Industrialization is seen as the best way of pro- 
viding large numbers of jobs for the unemployed, 
4, RAISING OF LIVING STANDARDS. It 
is generally true to say that industrialization im- 
proves living standards. The cash income of in- 
dustrial workers is usually higher than that of 
farmers, much of whose money is tied up in land, 
equipment, seeds and fertilizers. The urban in- 
dustrial worker also has a fixed income, not 
dependent on natural factors such as famines or 
floods. As a result he has more to spend on con- 
sumer goods, on his children’s education, and so 
on. The more industrial workers there are, the 
larger is the market for manufactured goods and 
this in turn leads to greater industrial develop- 
ment. The experience of the already industrializ- 
ed countries has shown that, as living standards 
are raised, the rate of population growth dimin- 
ishes, and thus in the long term, as well as the 
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short term, living standards can be raised by 
reducing population pressure. 

5. PSYCHOLOGICAL REASONS. Because 
the developing countries are still basically sup- 
pliers of primary products to the developed 
countries, they are still in almost the same posi- 
tion as when they were colonies. Though politi- 
cally independent they may still be economically 
. dependent on foreign countries. Thus many 
countries industrialize in an attempt to escape 
from a subservient position. 

Since the aim of developing countries is to 
industrialize, it may seem odd that the progress 
made by many countries in this direction has 
been slow. Some countries, such as Japan and 
China, have industrialized very rapidly, but 
many of the more-recently independent countries 
of Asia and Africa are only just beginning to 
concentrate on industrial development. 


What problems hinder 
industrial development? 


1. LACK OF CAPITAL. Industries can only 
be established if sufficient capital is available. In 
many underdeveloped countries, the local people 


have insufficient capital or are unwilling to invest 
in industry which they know little about, rather 
than in land or property. State investment in in- 
dustry may not be very great because of the need 
to develop other sectors of the economy at the 
same time. In countries where most of the popu- 
lation is dependent on agriculture, the first 
priority is to improve farming methods and pro- 
duction, in order to ensure food supplies and to 
maintain traditional exports. Many countries 
therefore depend for capital on foreign investors, 
Industrialists from Europe or the U.S.A., how- 
ever, will invest only if a particular industry is an 
economic proposition in terms of market. More- 
Over, many underdeveloped countries are politi- 
cally unstable or are hostile to Western domina- 
tion, and industrialists are unwilling to invest 
where they may lose their money as a result of 
compulsory nationalization, political interfer- 
ence or disruption through war or civil unrest 
(see p. 485 and Chapter 17). 

2. LACK OF SKILLED LABOUR AND IN- 
DUSTRIAL EXPERTISE. In countries where 
most of the people depend on agriculture, there 
are few workers with industrial skills or a back- 
ground of industrial employment. Nor do many 
people have managerial skills and the necessary 


employment opportunities. But labour- 
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experience of running industrial plants, Foreign 
managerial staff and even skilled workers can be 
brought in, but it may take many years to build 
up a reservoir of local skilled and semi-skilled 
labour. Moreover, importing workers does not 
help to solve local employment problems, 

3. LACK OF MARKET. Industries cannot 
succeed without a market for their products, 
Though many underdeveloped countries have 
large populations, the standard of living is low 
and most people have little money to spare for 
manufactured goods. As a result an industry 
may have difficulty selling its products and may 
thus be uneconomic. If spending power remains 
low, industries dealing with essential goods such 
as foodstuffs and cotton textiles will find a mar- 
ket, but industrialization cannot progress and 
diversify if a market for more sophisticated 
products does not exist. 

4. LACK OF INFRASTRUCTURE. Many 
underdeveloped countries have relatively few 
roads and railways, and few organizations for 
handling goods on a large scale. This may hinder 
the development of industry both by making it 
more difficult to obtain raw materials and by 
preventing widespread distribution of the finish- 
ed products and in turn reducing the potential 
market. 


Problems resulting from 
industrial development 


Despite the various problems which have 

slowed development, most countries arè a 
rapidly developing industries. Unfortunately, 
although industries provide employment an 
help to diversify the economy, many developing 
countries have found that industrialization 
creates new problems. In many countries the ne 
industries tend to be inefficient, but 1m nti 
countries the very efficiency of the newly-deve 
oped industries causes problems. 
1. PROBLEMS OF INEFFICIENT ne 
TRIES. The substitution of imports by D F 
made goods may improve self-sufficiency i ae 
expense of local living standards. Most p p 
developed countries prefer labourint 
automated industries since these Pro ntensive 
production is almost always more expense is 
less efficient than mechanized production. rices 
goods may not be produced at competitia ai 
and may even be more expensive than! ds will 
Moreover, if the market is small the goo 
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have to be highly priced to allow the company 
to make a profit. Many developing countries 
assist industries by protective tariffs (Chapter 
17) but this helps to keep prices high because in- 
efficient industries are not exposed to competi- 
tion from more efficient producers. Moreover, 
continued protection may prevent industries 
from ever becoming efficient. On the other hand, 
if market prices are kept down by government 
grants and subsidies to protect the consumer, 
inefficient industries may be maintained indirect- 
ly by the taxpayers. Such problems arise because 
many countries undertake industrialization on 
ideological rather than strictly economic grounds. 
Proper evaluation of market potential and less 
emphasis on labour intensity could overcome 
such problems, but this might mean that the 
basic problems of employment and poverty 
could be solved only at a slower rate. One way of 
overcoming the problem, which many develop- 
ing countries are beginning to appreciate, is to 
create employment in service industries, especial- 
ly tourism (see Discussion Point 16). 

2. PROBLEMS OF EFFICIENT INDUS- 
TRIES. Many countries which have developed 
industries in recent years, e.g. Hong Kong, Tai- 
wan and South Korea, have become more effi- 
cient than the older producers. For example, in 
the textile industries, lower wages, longer work- 
ing hours and more intensive use of machinery 
by shift-working allow them to produce more 
goods more cheaply than European or North 
American countries. Developing countries which 
have established efficient, export-oriented in- 
dustries often find, however, that they cannot 
easily sell their goods. If free trade principles 
were followed (Chapter 17) they would obviously 
have a wide market, but in fact the countries of 
the West, which have their own textile industries, 
raise protective barriers or impose quotas on the 
developing countries. If exports are geared to 
quotas (Chapter 17), expansion of industry 1s 
halted. Diversification into new industries may 
alleviate the problem, but if production of the 
new products also competes with established 
producers, they too will find it difficult to obtain 
markets. The main way to overcome such prob- 
lems is to base industries firmly on local mar- 
kets as a basis for development of exports. Sole 
reliance on exports of a few manufactured prod- 
ucts is very similar to reliance on exports of a 
few agricultural primary products, and can 
sometimes lead to similar problems of economic 
instability. Some small countries, however, such 


as Hong Kong or Singapore, will always have to 
depend on exports and will benefit most from 
diversification. 

3. EROSION OF TRADITIONAL VALUES. 
One of the greatest problems of industrialization 
of underdeveloped countries is that it grafts a 
completely new way of life onto a traditional 
society and may lead to social problems. In- 
dustrial development and urbanism gradually 
‘Westernize’ town-dwellers and give them new 
values which may conflict with traditional reli- 
gious, moral or social attitudes, as well as leading 
to a loss of cultural identity, local art-forms and 
so on. This may create ‘two nations’ within a 
country—the town- and the country-dwellers. 
Such problems may be aggravated by different 
income levels in the town and country, and by 
consequent migration to the larger urban centres 
(Chapters 1 and 2). The only way to overcome 
such problems is to plan industrial development 
in such a way that industrial estates are set up at 
a large number of towns throughout the country, 
as far as economic conditions allow, and to pre- 
vent a concentration in a few metropolitan areas 
where conditions are completely divorced from 
those in the country as a whole. Moreover, 
governments should make every effort to pre- 
serve local cultural characteristics by encourag- 
ing the arts and by educating young people. 
4. POLLUTION. At present most under- 
developed countries have few serious pollution 
problems, unlike their counterparts in the in- 
dustrial West. Rapid industrialization without 
proper controls can lead to very serious pollution 
problems. Japan probably has the worst pollu- 
tion problems in the world because the danger 
was not realized in time. In most industries, 
pollution can be kept down to tolerable levels, 
but this can only be done if legislation is enacted 
when industries first begin to develop. Many 
developing countries place so much faith in in- 
dustrialization as a cure for unemployment and 
other economic ills, that they run the danger of 
spoiling their environmental assets, even though 
they have the example of the industrialized 
countries before them. 

All the problems outlined above can be solved 
by careful planning and balanced development 
of industry. No country can be free from external 
trading factors, but a well-balanced industrial 
development, even if this means a slower rate of 
improvement in living standards in the short 
term, is the most likely to give lasting economic 


benefit. 
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CLASSIFICATION 


Industries are very diverse but they may be basically 
divided into three categories known as primary, 
secondary and tertiary industries. 
1. PRIMARY INDUSTRY is the simplest form 
of industry which consists of the first processing of 
raw materials, for example, the production of me- 
tal from mineral ores (Chapter 14), the production 
of power from coal and oil (Chapters 11, 12, 13) or 
the processing of agricultural commodities to form 
foodstuffs or industrial raw materials (Chapters 4, 
5, 6, 7). Such industries include the smelting of bau- 
xite to make aluminium, the processing of latex to 
make rubber sheets or the pulping of logs to make 


paper. 

2. SECONDARY INDUSTRIES cover a very wide 
range of operations, varying greatly in complexity. 
They are sometimes subdivided into heavy indus- 
tries, e.g. engineering, metal goods, heavy chemicals, 
shipbuilding, locomotives, and light industries, e.g. 
electrical equipment, plastics, textiles, cosmetics 
and toilet articles. Basically they include all re-pro- 
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OF INDUSTRIES 


cessing of partially manufactured goods to make 
more complex products, e.g. the use of cloth in 
clothing, the use of iron parts in the manufacture 
of machinery, the use of copper wire in the electron. 
ics industry, and the use of paper to make books, 
3. TERTIARY INDUSTRY is not a branch of 
manufacturing at all but consists of service indus- 
tries, such as trade, transportation, commerce, en- 
tertainment, personal! service, tourism, administra- 
tion and so on. Tertiary industries are dealt with 
in Chapters 16 and 17. 

Such broad classifications of industry are too 
vague to form a basis for the study of industries, 
and thus the field of activity is best divided accord- 
ing to the types of raw materials used and the types 
of articles produced. The iron and steel industry is 
basic to all industries because it not only provides 
the raw materials for a large number such as engi- 
neering, transportation and electronics, but also 
provides the material for making the machines 
and tools which are used in all the other industries. 


THE IRON AND STEEL INDUSTRY 


Amongst the metallurgical industries, the iron and 
steel or ferrous metallurgical industry outweighs the 
rest combined by many times. Iron and steel are 
capable of more extensive application than any 
other metals. The important properties of iron and 
steel are outlined below, and linked with their ma- 
jor uses. 

1, GREAT STRENGTH AND TOUGHNESS. 
Strength is indispensable in constructional and 
mechanical engineering work. Steel is therefore used 
in building and civil engineering as girders or as 
reinforcement for concrete. In the construction of 
the Eiffel Tower in Paris, some 7,300 tons of 
wrought iron girders were used. The Sydney Har- 
bour Bridge is made up of more than 50,000 tons 
of solid steel. Iron and steel are also used for rail- 
ways, for building industrial plants, e.g. refineries, 
for large pipes and boilers and for other heavy in- 
dustrial goods. ; 

2. GREAT ELASTICITY. Unlike many other 
metals, steel can withstand great stress without ap- 
preciable distortion. It is thus used in all durable 
goods, e.g. machines, automobiles, locomotives, 
planes, tanks, ocean steamers, which are subjected 
to stress or vibration. 

3. RELATIVELY HIGH DUCTILITY. Itis cap- 
able of being drawn into bars, tubes and wires or 


rolled into plates of varying thickness without snap- 
ping, as well as being forged and moulded. A host 
of secondary industrial products can thus be made 
from steel, e.g. intricate machine parts, steel-plated 
goods, tools and household equipment. x 
4. LOW COST AND EASE OF PRODUCTION 
Iron is such an abundant mineral (5 per cent of the 
earth’s crust is made up of iron), and is $0 ip 
mined, usually by opencast methods, that it i 

cheapest of all metals. Iron is 20 times a A 
tin, and only a quarter the price of coppê!, Pat 
ium or zinc. Its versatility and low cost means 

large quantities can be used fairly cheaply: 4 with 
5. ALLOYABILITY. Iron can be alloyed Yi 


cial steels for di 
many other metals to produce pre with mi 
an 


armour plating, turbine blades, or shea me 
By adding traces of vanadium, the stee ntial in 
stronger and highly resilient, which is bt f 
making springs and tools. Small amounts and re 
mium in steel improves hardening qa ite is 
tards rusting, producing stainless stee 46 fi 
used in machine parts and roofing er of 12 
hold goods, cutlery and so on. The a 


! ou 
per cent manganese to steel imparts gt eatt 
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and resistance to abrasion, needed for frogs and 
switches (on railway lines), dredge bucket teeth and 
earth-moving equipment. The addition of cobalt 
improves its magnetic qualities and hardens the 
steel so that it can be used in high-speed cutting 
tools. Addition of molybdenum and tungsten also 
hardens steel. 

Apart from alloys the plating of steel is also im- 
portant. By coating the relatively cheap steel sheets 
with a film of more expensive metals, less of the 
rarer metal is used and the final goods are cheaper 
than if tin, for instance, were used alone. With a 
thin layer of tin or zine, steel sheets resist corro- 
sion; the former is used in the canning industry, and 
the latter in galvanized roofing, wire-fencing and 
making pails, kitchenware and sheets. 


Iron smelting and 
steel making 


Iron smelting is the process of obtaining metallic 
iron from iron ores which are usually oxides of iron 
(Chapter 14). The first stage is the concentration of 
the ore by washing and cleaning it as far as possible 
to remove earthy materials, while poorer iron ores 
may be calcined to drive off excessive moisture, sul- 
phur and carbon dioxide. Other concentration pro- 
cesses which ease eventual smelting are sintering, 
which fuses fine mineral particles together to make 
a more easily smelted clinker; and magnetic sepa- 
ration by which magnetite, and other ores which 
can be made magnetic by roasting, are separated 
from impurities. Once concentrated the iron ores 
can be smelted. 

Iron has been used for more than 4,000 years; its 
exploitation probably originated in Asia Minor and 
the Eastern Mediterranean. In early times ore was 
mixed with lime and charcoal and heated in a 
hearth or furnace for about 24 hours. The resulting 
metal was a spongy mass called the bloom. This was 
reheated and forged by hammering the heated me- 
tal into tools or weapons. This iron was equivalent 
to the wrought iron of today. This process of iron- 
making is known as the direct process. The first 
blast furnaces were developed at the end of the four- 
teenth century. The modern blast furnace (Fig. 
15.1) is a steel cylinder, lined with fire-bricks, into 
which iron ore, coke (derived from coal) and lime- 
stone are loaded from above. The very high tem- 
peratures necessary to melt the iron are supplied by 
repeated blasts of air or of oxygen, which are pre- 
heated and forced into the furnace through nozzles 
at the base. The temperature inside the furnace is 
thus very high and the iron melts. The oxygen from 


the iron ore combines with the carbon from the 
coke to form carbon gases, and the metallic iron is 
thus liberated. At the same time impurities in the 
iron ore combine with the limestone to produce a 
slag. This process can be simply summarized by 
the following equation. 

limestone 


Iron oxide + carbon + 


(ore) (coke or charcoal) (reducing agent) 
= iron + oxide of-carbon + slag 
(metal) (gas) (limestone and 


impurities) 


When the contents of the furnace have melted, the 
gas escapes upwards, the heavy iron sinks to the 
bottom, and the liquid slag, which is light, floats 
above the molten iron below. The iron is period- 
ically run off into moulds or ‘pigs’ to make pig-iron. 
In smelting, however, some of the carbon and minor 
impurities in the furnace are absorbed by the iron 
so that pig-iron contains 4 per cent of carbon and 
small quantities of silicon, manganese, sulphur and 
phosphorus. 

Pig-iron can be re-processed in a number of ways. 

Cast iron is simply pig-iron which has been re- 
heated and poured into moulds. Although it is hard 
and strong, because it contains impurities it is brit- 
tle. It cannot be rolled or drawn into thin bars or 
plates as is possible with steel. If for instance a car 
were to run into a cast iron lamp-post, the post 
might snap but the steel bumbers and body-work 
of the car would probably simply bend. 

Wrought iron is produced by reheating pig-iron 
and removing the impurities, especially carbon, by 
the puddling process. Wrought iron is purer and 
therefore tougher than cast iron. It can therefore be 
forged and drawn into a variety of shapes and is 
fairly resistant to rust. It is a relatively expensive 
form of iron, however, dearer than steel and there- 
fore has limited usefulness. It is most often encoun- 
tered in ornamental gates, fences and so on, where 
its ability to be bent and twisted is of importance. 

Steel is made by reheating pig-iron and removing 
impurities to produce pure iron, and then adding 
controlled amounts of carbon (usually between 0,3 
per cent and 2.2 per cent) and of ferro-alloys such 
as nickel, chromium, vanadium and so on (see p. 
460), according to the specific use for which the 
steel is intended. Steel is thus hard, strong and 
flexible. Because it has the widest range of uses and 
is manufactured in large quantities, it is also rela- 
tively cheap. In an integrated iron and steel plant 
pig-iron is not cast in pigs but run directly to the 
steel furnaces for purification and alloying. Steel 
containing 0.4 per cent of carbon (as in most auto- 
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mobile wheels) is twice as strong as pure iron; and 
with about 1.0 per cent (as in cutlery, axes, needles, 
and carpenter’s tools), it is thrice as strong. As the 
carbon content increases, e.g. at 1.6 per cent, the 
hardness of the steel increases but its strength and 
ductility diminishes. Once the carbon content ex- 
ceeds about 2 per cent the steel becomes brittle, 
like cast iron. 

The essential raw materials, iron ore, coking coal 
and limestone must be assembled at the works be- 
fore being loaded into the blast furnace (Fig. 15.1). 
It takes about 2,300 Ib (1,035 kg) of iron ore and 
1,400 1b (630 kg) of coking coal to make a ton 
2,240 Ib or(1,016 kg) of iron. Limestone makes up 
about 10 per cent of the total charge in the blast 
furnace. In Britain alone some 2 million tons of 
limestone are used annually in blast furnaces. Large 
quantities of air and water are also required. Scrap, 
i.e. anything made of steel (worn-out tools, obso- 
lete machinery, condemned automobiles, ends of 
bars, slabs, trimmings, tin cans, etc.) is also smelted 

in blast furnaces. About a third of the world’s Steel 
is now made from scrap of some kind. 


MANUFACTURING INDUSTRY 


A single blast furnace which produces about 
400,000 tons of pig-iron a year consumes about | 
million tons of ore, 400,000 tons of coke and lime- 
stone, 2 million tons of air and more than 2,000 
million gallons (9 million cu.m) of water, The Water 
is used mainly for cooling purposes, In addition to 
the iron, it produces masses of waste materials or by- 
products including 2.5 million tons of gas per an- 
num and 200,000 tons of slag. Large blast furnaces 
are 30 ft (9 metres) in diameter at the base, hun- 
dreds of feet high and can produce as muchas 2,000 
tons of iron per day. 

It is essential to keep the furnace working con- 
tinually. Arrangements therefore have to be made 
to keep a constant supply of raw materials at hand 
as well as having a network of railways and mar- 
shalling yards by which coal or coke, iron ore and 
limestone are brought to the site and slag taken 
away. In addition to the furnaces an iron and steel 
plant has coking-ovens, power stations, loading 
gear, cooling towers and gas holders. An integrated 
steel plant, with blast furnaces and steel-making 
equipment, may cover | or 2 square miles (2.5 to $ 
sq. km) of land. OE 

The equipment used to transform iron into steel, 
by removing the impurities is called a converter, The 
first converter was developed by Bessemer and since 
then many other processes have also been devel- 
oped. i 
W THE BESSEMER PROCESS. An English- 
man, Henry Bessemer, first invented the Bessemer 
converter in 1856. The converter is a steel ow 
tainer, shaped like a concrete mixer, lined = 
bricks and with a perforated base (Fig. nan r 
filled with molten pig-iron and blasts of col A 
are forced through the bottom, giving off Meter 
cular flames and sparks. The alloying er eo: . 
added at the mouth of the converter, and i ro 
gen in the air blast, reacting in the heat pif set 
iron, oxidizes such impurities as carbon, Si er 7 
manganese. The colour of the flame indica D 
stage of the refining. Within 20 minutes rr rt 
is completed, the converter is tilted an cost 
allic contents poured into a large ladle for sly 
either into ingots or directly into slabs of anh 
The Bessemer converter allows large ork nd its 
steel to be quickly and cheaply produce 2 fah of 
development reduced the price of steel to 
its former cost. tre- 

But the original Bessemer process does 
move phosphorus from the pig-iron, an BT 
iron ores; such as haematite, with a me hee 
Phosphorus and sulphur can be used. ca which 
cause the original converter had an acid posphorus 
removed only certain impurities. The P 
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15.2 The Bessemer Converter. 


rich Jurassic limestone iron ores of Europe, e.g. in 
France (Lorraine ores), Luxembourg and England, 
were unusable in the acid converter because the 
phosphorus made the resulting steel brittle. How- 
ever in 1878 two Englishmen, Sidney Thomas and 
Percy Gilchrist, developed the Gilchrist-Thomas 
process, using a basic converter. This process makes 
use of a basic material, such as crushed dolomite 
limestone, for lining the converter and a specified 
quantity of burnt lime is added to the molten-pig 
iron. These materials effectively remove sulphur and 
phosphorus impurities. In this manner basic steel 
as well as the original acid steel could be produced 
and the new technique allowed large quantities of 
Phosphorus-rich iron ores around the globe to be 
mined and smelted into steel. 

2 THE OPEN-HEARTH PROCESS. A few 
years after the development of the Bessemer con- 
verter, Martin and Siemens invented the open- 
hearth process, which is now used to produce either 
acid or basic steel. In the open-hearth furnace (Fig. 
15,3) pig-iron lies in a shallow, saucer-shaped pool at 
the base of the furnace and is heated from above 
by a powerful flame of pre-heated air and gas at a 
temperature of about 3,000°F. (1,649°C.). The 
burnt gases escape via flues to regenerators at either 
end of the furnace. These regenerators provide the 
heat required for pre-heating the blasts of hot air 


15.3 The open-hearth furnace. 


and gas. In an integrated steel-works the gas comes 
from blast-furnace wastes or from coke ovens. Thus 
one of the great advantages of the open-hearth pro- 
cess is that it employs its own waste heat and also 
other steel-works by-products. It can also generate 
higher temperatures than the Bessemer converter so 
that pig-iron can be used cold and part of the fur- 
nace charge, or even the whole charge, can consist 
of scrap-iron. Because the process can use cold iron 
and scrap it is not tied to an integrated plant like 
a Bessemer converter which needs molten pig-iron 
direct from the blast furnace. Its use of scrap is 
particularly important today as an increasing 
amount of steel comes from scrap metal. The open- 
hearth process is slower taking between 7 and 16 
hours to complete and yielding about 10 tons of 
steel per hour; Bessemer converters take 20 min- 
utes per charge and can yield up to 70 tons per 
hour. However, the open-hearth process enables 
high quality alloy steel (e.g. stainless steel) to be 
produced under very precise control. The carefully 
controlled quantities of the alloy metals are added 
to the molten pig-iron. Because of the various ad- 
vantages of the open-hearth process outlined above, 
about 90 per cent of the world’s steel is made in 
this way today. 

3, ELECTRIC F URNACES. When a fuel is burnt 
in the furnace, a certain amount of contamination 
of the steel is unavoidable. This has led some steel 
makers to use electric furnaces to produce really 
good quality alloyed steels. They are particularly 
useful in smelting selected scrap of known chemical 
properties. The refining process is similar to the 
electrolytic process described in Chapter 14, but the 
current is passed through the molten iron rather 
than an electrolyte. The process is controlled by ad- 
justing the electrodes made of pure graphite. Elec- 
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tric furnaces are used mainly in the advanced coun- 
tries of North America, Europe and Japan where 
large supplies of electricity are available, e.g. in 
Italy, France, Switzerland, Canada and the U.S.A. 
However, generally speaking, though useful for spe- 
cialized steels, the very high cost of production in 
electric furnaces makes them unsuitable for general 
purposes. 

4. OXYGEN PROCESS. Another modern pro- 
cess is similar to the old ‘converter process’, The 
iron is placed in a converter similar to the Bessemer 
converter, but instead of forcing cold air from be- 
low, a high-pressure jet of oxygen is played on the 
molten iron from above. High quality steel can be 
made in this way but the method is only used in the 
technically advanced countries. 

The molten steel from any of the above processes 
is poured into moulds where it solidifies into ingots 
of various shapes, sizes, and weights. They are later 
heated for rolling in steel mills into blooms, billets 
or slabs. They are eventually finished as steel sheets, 
Strips, plates, bars, wires, pipes, tools, machine 
parts, etc. In modern mills, however, continuous 


casting is often practised. This avoids making ingots 
which have to be re-melted and steel from the fur. 
nace is cast directly into billets, blooms or slabs, 
This saves fuel and time and is usually practised in 
integrated mills. 

Integrated steel mills are those which combine on 
one site the smelting of iron in blast furnaces, the 
making of steel, and the production of at least some 
finished. products, such as steel sheets, pipes and 
girders. Coke-ovens are usually found on the sane 
site. Such integrated plants are usually very large, 
generally with an annual output exceeding 3 million 
tons. They have many advantages, the most impor- 
tant of which is that large-scale production is much 
cheaper than small-scale operations, as long as ful 
capacity production can be maintained, 

Integrated plants, too, do not have to continually 
re-heat the metal for each process, Molten pig-iron 
can be led directly to the steel plant and hot sted 
to the rolling mill. This saves the cost of re-heating 
at the various stages. Moreover, waste heat from 
one process can be used elsewhere and the by-prod- 
ucts of some processes, e.g. the gases from coke 


15.4 World distribution of steel production. 


* major steel-producing district 


CHANGING LOCATION OF THE IRON AND STEEL INDUSTRY 465 


making, can be used in other stages of production. 
Another great advantage of integration is that it 
ensures supplies of pig-iron for the steel-works with- 
out relying on outside sources. Steel mills which 
rely on pig-iron from elsewhere may be affected in 
times of shortage, or by transport difficulties. 
Another method of overcoming problems of sup- 
ply and demand is economic integration, where one 
large concern owns not only steel mills but also 
iron and coal mines and engineering plants. Exam- 
ples of such firms with wider interests are Bethle- 
hem Steel of the U.S.A. and Krupps of Germany. 
In some cases, however, integrated steelworks are 
not ideal. For instance, where the market is small, 
there is no need for large-scale production. In the 


case. of specialized steels for certain purposes, a 
small, high-quality output is also preferable. More- 
over, steel-rolling mills and plants producing metal 
goods for other industries are best situated near 
their markets. Those steel-works which depend 
heavily on scrap are also best situated in engineer- 
ing regions, rather than close to iron ore supplies, 
because such regions provide not only their raw 
scrap but also the market for their finished steel (see 
Special Topic 15). 

The iron and steel industry is so important to in- 
dustrial development as a whole that it is found in 
most parts of the world (Fig. 15.4). The major pro- 
ducers of steel are shown in Fig. 15.5. 
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SPECIAL TOPIC 15 
Changing Location of the Iron and Steel Industry 


Iron has been made for many centuries, and 
during the long history of the industry, two main 
trends have been apparent. í 

1. The techniques of smelting, refining, forg- 
ing and working the iron have been greatly im- 
proved and increased in efficiency. i 

2. In response to changing techniques, differ- 
ent locational factors have become important at 
different times. The iron and steel industry is in 


fact an excellent example of an industry where 
changing technology has had a strong effect on 
location. Since iron and steel supplies are vital 
to such a wide range of industries, the changes 
in location of iron and steel industries have had 
repercussions on entire industrial regions, caus- 
ing them to decline or prosper. 

Three main stages can be identified in the his- 
tory of the iron and steel industry, in terms of 
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both technology and location. 
1. DISPERSED SMALL-SCALE PRODUC- 
TION. Before about 1400 the only method in 
use for producing metallic iron from ore was the 
direct process (p. 461). The main requirement for 
the direct process was a large supply of wood, 
for it was necessary to fell an acre (0.4 ha) of 
forest in order to provide enough charcoal to 
smelt about 5 tons of iron. Other requirements 
were a windy hillside position since the wind 
originally provided the ‘blast’, though later, 
when water power was applied to bellows to pro- 
vide the blast, a supply of water was essential. 
Wind and water were available in almost every 
locality, and forests were very widespread in Eu- 
rope in the early Middle Ages. The scale of oper- 
ation was small, because of the difficulties of the 
process and because the iron could not easily be 
transported to distant markets by the primitive 
roads of the time. Thus only enough iron was 
made to supply local demand, Sufficient depos- 
its of iron ore for such small works were avail- 
able in a large number of places and this led to 
dispersed small-scale production. 

Towards the end of the Middle Ages, however, 
the presence of forests had become by far the 
most important locational factor in the industry, 
and from the sixteenth century onwards, only vast 
forests which could be continually tapped for 
timber, such as the Forest of Dean or the Weald 
in England, could continue to use charcoal for 
smelting. The use of coal and coke for smelt- 
ing which, though first discovered much earlier, 
had only been applied in a few places, gradually 
led to a change in the location of the industry 
as dependence on forests became more precari- 
ous. The use of coal and the development of the 
blast furnace allowed the industry to expand 
greatly. 

2. MOVEMENT TO THE COALFIELDS. 
At first coal was introduced gradually as a raw 
material, e.g. it was used in forging iron already 
smelted with charcoal, and the small quantities 
required could be moved over short distances to 
the original iron-making districts. Moreover, 
charcoal was still preferred for many furnaces, 
because the resultant iron, wrought iron, had a 
wider application than the iron produced by the 
inefficient coke-smelting of that time. The char- 
coal furnace was still important up to about 
1790, and did not completely die out until around 
1800 in Britain, but between about 1500 and 
1800 coke and charcoal were employed in dif- 
ferent regions and in different Stages of manu- 
facture, according to local conditions. In the 
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eighteenth century the United States industry in 
New England and the Mid-Atlantic states also 
depended mainly on charcoal from the eastern 
forests. 

As smelting with coke was perfected, the iron 
produced by this method became more accep- 
table and the attraction of the coalfields increas. 
ed. In the U.S.A., for example, it was found that 
Pennsylvanian anthracite and coal from the Con- 
nellsville coking-coal seam could be used to pro- 
duce high-quality iron, so that the industry 
moved into the Appalachian region. 

There were three main advantages of coalfield 
location which operated strongly in the late 
eighteenth and nineteenth centuries. 

(a) Coalfield regions often had a tradition of 
iron working based either on charcoal, e.g. 
Sheffield or on forging and processing of smelted 
iron which was reheated using coal, e.g. in the 
Midlands. As a result, such coalfields had just 
aS many advantages in respect of labour and 
technology as the original forest-based regions. 

(b) In many regions, particularly in Britain 
where the earliest developments took place, iron 
ores were found interbedded with the coal seams 
as black-band ores, and could thus be easily ex- 
tracted at the same time as the coal from the same 
mine. Under such circumstances the ideal loca- 
tion for smelting activities was obviously at or 
near the pit-head. Older sources of iron ore were 
neglected in the face of these readily available 
ores, which, though not of high quality, were 
suitable for the techniques and furnaces of the 
time. 

(c) Probably most important amongst the 
locational factors which led to a shift to the 
coalfields was the fact that, with the existing 
techniques, eight times as much coal as iron ore 
was needed to produce a given quantity of a 
tallic iron. It was therefore much cheaper i 
transport ore to Coalfields if necessary than 
take coal to orefields. í at 

By the late eighteenth and nineteenth ce A 
ries the coalfields were already the major ia pi 
making areas and when the rapid techna : 
vances in iron and steel making and the ier 
growing demand posed by expanding a 
ing industries, began to revolutionize the 7 wal 
try from small- to large-scale production, ee 
the coalfield areas which benefited by ca 
changes. In Britain the ‘boom’ rene field 
South Wales, the Midlands and the he the 
area; in Belgium the region around Liege; vies 
U.S.A. the Appalachian coalfield and pal 
ularly the Pittsburgh region. 
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3. MOVEMENT TO OREFIELDS AND 
COASTAL SITES. By the late nineteenth 
century techniques had greatly improved so that 
the proportion of coke to iron in the blast-fur- 
nace charge was greatly reduced. Nowadays the 
ratio has been reversed and only half as much 
coke is needed as iron ore. Thus coalfields no 
longer exert the same tremendous pull on the 
iron and steel industry. The attractive locations 
today are of two kinds. 

(a) Orefields. The exhaustion of black-band 
ores in the coalfield regions helped to turn the 
attention of iron-makers from coal- to orefields, 
as did the changes in the amounts of fuel and 
ore needed for smelting. Another factor which 
gave added impetus to the change was the in- 
creasing use of basic iron after the basic conver- 
ter was developed in 1878. This meant that the 
hitherto unused Jurassic ores of eastern England, 
eastern France and Luxembourg could be used 
and iron and steel plants were subsequently set 
up in such regions as Lorraine; southern Luxem- 
bourg; north-east England (using ore from the 
Cleveland Hills) and the Scunthorpe area. Other 
areas where there were significant ore deposits, 
hitherto unused because of the lack of coking 
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coal or for some other reason, now also came 
into use, e.g. the haematite fields of north-west 
England. More modern examples of orefield- 
based locations are the Urals region of the U.S.- 
S.R. which brings coking coal from Karaganda; 
and Belo Horizonte, based on the rich iron mines 
of Minas Gerais, Brazil. 

Although orefields now exercise a consider- 
able attraction on the industry, there are many 
important iron fields which have no local smelt- 
ing and processing industries and are unlikely 
to establish such industries. Where iron ore oc- 
curs in remote, sparsely inhabited regions, or in 
countries where industry is not yet well-devel- 
oped, e.g. in the Schefferville region of Canada; 
in the Mauritanian desert; in many African 
countries, there will be insufficient market po- 
tential to set up an industry, and the ore will 
be exported to the more populous and highly- 
industrialized regions of the world. 

(b) Coastal locations. By the early twentieth 
century local ores in many traditional iron-pro- 
ducing regions, e.g. in Britain, in the Pittsburgh 
region, in Germany, were becoming depleted. 
Supplies from northern Spain, northern Sweden 
and from underdeveloped countries were increas- 


ry in the U.S.A. Note that in addition to fuel and ore-based sites, tide- 
d ores and strategic inland location less vulnerable in time of war are 


Birmingham 


468 


MANUFACTURING INDUSTRY 


A iron ore fields 
e Iron smelting centres 
Stee/-producing districts 


54 Kuzbas 


A 
A 


Karaganda 


15.7 Location of the iron and steel industry in the U.S.S.R. The older iron and steel regions of pc pe 
Donbas are now rivalled by newer locations in strategie inland locations, based on ores or coal sup 


the Urals and Kuzbas. 


ingly used in Europe. In the U.S.A. ore from the 
Superior region became of paramount impor- 
tance. Moreover, imported haematite or mag- 
hetite ores are of generally higher quality than 
the old black-band ores. Increasing sophistica- 
tion of techniques in the industry demanded 
higher quality ores for some purposes, and the 
continual expansion of output demanded huge 
ore supplies. All the major steel producers to- 
day, including Japan (which never had large local 
supplies), Britain (about 45 per cent of its ore 
is imported), Germany, and the U.S.A. (which 
now imports about 40 per cent of requirements) 
are dependent on imports, 

As a result the iron and steel industry again 
changed its location. Coastal sites became impor- 
tantas iron ore, coal and alloy metals could all 
be easily assembled. In South Wales, the older 
steel plants in inland coalfield towns such as 
Ebbw Vale are being closed down, and steel- 
making is concentrated in the coastal Strip at 
such places as Margam, Llanelli and Newport. 
A similar trend is apparent in the U.S.A. where 
iron and steel works on the Great Lakes shores 
at Cleveland, Detroit, Chicago and Gary, using 


first Superior and now Canadian ores, on 
Pittsburgh in production as early as 1924, p 
works have also been set upon the Atlantic coas 
at Fairless and Sparrows Point, using eis 
and South American ores (Fig. 15.4). Iron iG 
steelworks in Japan are coastally sited ia 
Japan depends on imports of both ore an meer 
and coal. Malaysia’s iron and steel mill at i 
uses local ore but is coastally sited because Co! 
must be imported. y 

The pattern of distribution of t 
steel industry today is still in a state 0 
New forces are drawing mills to orefields 
coastal sites, but many works of longer st me 
remain in coalfield locations. Of course, Wis 
coalfields are coastal in location, oF rs pr 
is found locally, e.g. in the Donbas an ut 
of the U.S.S.R., the present-day advan ci ds 
just as great as in the past, and many kein day 
may continue to be industrial centres. ‘or ste 
other factors, including growing m =e 
in the developing countries, as well ast a more 
tion of orefields and ports, are leading A ET 
dispersed pattern, both in the industria 
ries themselves and on a world scale. 
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METALLURGICAL INDUSTRIES 


Next most important to the iron and steel industry 
asthe basis of manufacturing industry are the smelt- 
ing, refining and processing industries dealing with 
metals other than iron. These have been dealt with 
in Chapter 14. In addition to these industries the 
metallurgical industries associated with the plating 
of steel sheets with other metals such as tin and 
zinc are very important. This is done electrolytic- 


ally, the steel sheet acting as one of the electròdes 
and attracting particles of the other metal, e.g. tin, 
dissolved in a solution. These particles coat the steel 
sheet by the process of electro-deposition. The tin- 
plate industry is interlinked with the food-process- 
ing industry (p. 476) and more than 8 million tons 
of tin-plate are used annually for tin cans. Zinc and 
other plating industries are also important. 


ENGINEERING 


Many other industries use iron and steel as well 
as other metals as their raw materials. These are the 
various branches of the engineering industries. En- 
gineering industries, especially heavy engineering, 
eg. shipbuilding, which use large quantities of steel 
are usually found fairly close to iron and steel manu- 
facturing areas. Factories making: smaller goods, 
e.g. electronic equipment, or using a wider range of 
raw materials or with a small but high-quality out- 
put, e.g. machine tools, can afford to transport the 
steel they require over longer distances, and are 
therefore more scattered in distribution. 

1. INDUSTRIAL MACHINERY INDUSTRIES. 
The machine tool industry which produces machin- 
ery for other industries is a highly specialized one. 
It uses high-quality steel and requires a skilled Ja- 
bour force. It has great industrial importance, but 
its output is relatively small compared with that of 
goods such as electrical appliances or automobiles. 
Machine-tool plants are generally located in long- 
established industrial areas with a ready supply of 
skilled labour and are unlikely to be established in 
new regions or underdeveloped countries where the 
tradition of engineering skill is lacking. 

The machine tool industry is basic to modern in- 
dustrial development because it makes the machines 
on which other industries depend. The development 
of such machinery has allowed many industries, 
such as textiles, to be staffed by relatively unskilled 
workers, This in turn has allowed the geographical 
spread of such industries to all parts of the world. 

The main branches of the machine tool industry 
are those that produce metal working machinery and 
their components, e.g. power drills, saws, forges, 
lathes, presses, fixtures, hoists, conveyors, elevators, 
pumps, rollers, compressors, bearings and such ar- 
ticles as bolts, nuts and screws. Many firms also 
undertake the manufacture of textile machinery, e.g. 
spinning machines, looms, knitting machines and 


the various types of machines that are needed to 


make lace, silk, linen, jute, cotton, woollen, worsted 
and synthetic fibres, as well as cutting and sewing 
machines for the garment industry. With increased 
mechanization, farm machinery is becoming more 
and more sophisticated. Farmers can no longer 
work efficiently or quickly enough with simple agri- 
cultural implements such as hoes, spades, chang- 
kuls, and wooden ploughs, but require more com- 
plicated equipment, ©.g. tractors, ploughs, har- 
rows, sowing machinery, binders, combine harvest- 
ers, pumps and spraying equipment. There are 
other specialized machines that are employed in can- 
ning, bottling, packing, laundry, saw-milling, flour- 
milling, sugar-refining, pulp- and paper-making, 
printing, cement-works, as well as the wide range 
of general office equipment. 
2. ELECTRICAL INDUSTRIES. The manufac- 
ture of electrical machinery and appliances began 
only after 1880 when large-scale electricity genera- 
tion was made possible. Since then, electrical engi- 
neering has become a very important branch of in- 
dustry and of modern technological development 
and has penetrated into every aspect of our daily 
lives. The heavy electrical engineering industry is 
concerned with the manufacture of equipment for 
generating and transmitting electricity, e.g. hydro- 
turbines, thermal generators transformers, trans- ' 
mitters, switchboards, electric wires, cables and in- 
sulators. Such industries are found in established 
industrial areas or in coastal locations where a wide 
range of raw materials, including steel, copper, 
other metals, rubber and so on are available. 
Light electrical engineering is concerned with the 
manufacture of a whole range of electrical appara- 
tus for both industrial and domestic use, e.g. radios, 
tape-recorders, record-players, refrigerators, wash- 
ing machines, yacuum cleaners, electrical heaters, 
shavers, dryers, storage batteries, X-ray apparatus, 
and other household and office electrical equip- 
ment. Such articles are fairly light and need small 
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amounts of raw materials. They can thus be manu- 
factured in a wide variety of situations. Their main 
requirement is a large supply of relatively skilled 
labour for assembling the equipment. They are thus 
located near major cities rather than in traditional 
industrial areas, Such industries rely on electricity 
rather than mineral fuels for power, and are thus 
located anywhere where labour and electricity are 
available. i 
Closely related to electrical engineering is the 
electronics industry, though it is a distinctive indus- 
try in its own right. Electronics has grown up as a 
vital modern industry since the Second World War. 
It includes the entire sphere of electronic communi- 
cation and data handling. The industry makes the 
complicated equipment for radio, television, radar, 
telephone and satellite communications and com- 
ponents such as receivers, amplifiers, transistors, 
and resisters. It also makes computers for data handl- 
ing, storage and processing. The development of the 
electronics industry has been vital in space explora- 
tion, and has allowed scientists and physicists to 
learn more about the universe as well as launching 
manned satellites and landing men on the moon. 
Modern communication systems allowed the histor- 
ic moon landings to be viewed ‘live’ by millions of 
people around the world. The development of elec- 
tronic computers, capable of processing large quan- 
tities of complicated information, has created a tre- 
mendous impact on science, commerce and in- 
dustry. 
3. TRANSPORT EQUIPMENT INDUSTRIES. 
Vehicles for moving people and goods by land and 
water have of course always been made. The earliest 
vehicles were boats, sledges and animal-drawn carts 
and wagons. The manufacture of such articles was 
always the work of individual craftsmen until the 
widespread use of steel and steam power in the nine- 
teenth century. Since that time means of transpor- 
tation have been rapidly developed and improved 
and the range of vehicles, including steamships, rail- 
“way locomotives, automobiles, aircraft and even 
Space vehicles has increased enormously. Transport 
equipment industries have grown so fast that in all 
highly-developed industrial areas; it is inevitable to 
encounter large plants that make, repair and service 
all descriptions of vehicles. The following branches 
of the transport equipment industry are most im- 
portant. 
(a) The shipbuilding industry. In the past, ships 
and boats were built in countries with a ready sup- 
ply of timber, especially in maritime countries with 
a naval outlook and world-wide interest in the mer- 
cantile-carrying trade. Norway is an example. Many 
such countries have continued to build ships but 


now the main raw material is steel. Thus Shipbuild. 
ing, though found all over the world, in major Ports 
and sheltered, navigable estuaries, is ideally situated 
in areas noted for the iron and steel industry, It re. 
quires large quantities of steel to construct the enor 
mous ships, especially tankers, of today, and trans- 
port costs for raw materials would be prohibitive if 
the steel had to be moved over long distances, The 
other major requirement of the industry is skilled 
labour. 

Shipbuilding is essentially an industry in which 
a wide variety of parts are assembled, according 
to a plan, to form the complete ship. Some of these, 
such as marine engines, may already have been 
manufactured by engineering firms elsewhere, In 
addition to its main construction in metal, a ship 
also requires timber and other materials for internal 
construction work and furniture, appliances, fittings 
and so on. Ships are large and expensive, so they 
are usually built in small numbers and to individual 
designs. There is far less scope for mass-production 
techniques, though some are beginning to be ap- 
plied, than in the automobile or railway industries, 
Smaller ships, boats, pleasure craft and military 
craft, however, which are less complicated and 
made in larger numbers, are capable of using mass- 
production techniques. 

Shipbuilding industries are found all round the 
world, and though European, British and American 
shipyards are still very important, the high cost of 
labour in these areas is giving a competitive advan- 
tage to cheaper producers. Japan has overtaken 
Europe and the U.S.A., and countries with ey 
lower costs, such as Singapore, Yugon 
Greece, are becoming increasingly important. a 
Europe the largest shipyards are sited in the eh 
industrialized seaports: Merseyside akan 
Tyneside (Newcastle), Clydeside (Glasgow); Ra 
dam, Amsterdam, Antwerp, Dunkirk, Ham T 
Göteborg, Malmö, Marseilles, Genoa, Cadiz, i 
este and Lisbon. In North America the older im 
yards of the New England States, e.g. at pe A 
Boston, Bath and Portsmouth, are now s T 
mainly in the manufacture of smaller coastal 
sels, yachts, fishing boats, and motor a 
have lost ground to the more modern sii mid- 
New York, Sparrows Point, Newport No 
Atlantic region) and those of Montreal, kes st 
Buffalo, Cleveland, Toledo in the Great waters, 
Lawrence region. These yards with deep othe 
sheltered docks, and locations more ss 
main industrial regions make all sorts of i r shir 
are within easy reach of the raw materials s cl 
building: heavy machinery, boilers, engin® 
ropes and electrical installations. 
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15.8 Merchant-shipping tonnage launched by major 
shipbuilding nations by percentage of world total. 
U.N. Statistical Yearbook 


Within the last 20 years, no country has experi- 
enced more rapid expansion in the shipbuilding in- 
dustry than Japan. Its annual output of ships, in- 
cluding tankers, liners, steamers, boats, trawlers, has 
increased from 10 per cent of the world total in 1950 
to 20 per cent in 1960 and almost 50 per cent to- 
day. The United Kingdom’s share has dropped, due 
to high costs and old, inefficient shipyards, from 38 
per cent in 1950 to 16 per cent in 1960 and less than 
10 per cent today. Japan is today the greatest world 
shipbuilder with huge shipyards at Yokohama, 
Tokyo, Kawasaki, Kobe and Nagasaki (Fig. 15.8). 
(b) The automobile industry. The automobile in- 
dustry began to develop at the end of the nineteenth 
century and the hundreds of small firms in the 
U.S.A., Britain and Europe have merged to form 
Very large corporations with international interests, 
such as General Motors, Ford and Chrysler of the 
U.S.A.; British Leyland in the U.K.; Volkswagen 
and Mercedes in Germany; Fiat of Italy; Datsun, 
Toyota and Mazda of Japan, and several others in 
France, the U.S.S.R., Sweden and the East Euro- 
pean countries. Today annual world production of 
automobiles is almost 20 million, about 40 per cent 
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coming from the U.S.A. The other major producers 
are Japan (7 per cent), West Germany (13 per cent), 
Britain (8 per cent), Italy (7 per cent) and France 
(9 per cent), (Fig. 15.9). Some of the major car- 
making centres include Detroit, Chicago, Atlanta 
(U.S.A.); Coventry, Birmingham, London, Oxford 
(U.K.); Stuttgart, Diisseldorf, Wolfsburg (VW), 
Berlin (Germany); as well as Turin, Paris, Norr- 
képing, Moscow, Tokyo, Sydney, Melbourne and 
Sao Paulo. 

Like shipbuilding, motor vehicle manufacture in- 
volves the assembly of a wide range of component 
parts. These parts including the car-body, innumer- 
able machine parts, and internal fittings, such as 
seats, are all made in separate factories and assem- 
bled in the car plant. No single plant could deal 
with the wide variety of goods required which in- 
clude iron, steel, non-ferrous metals, glass, plastics, 
rubber, wood, paint, textiles and many others. 
These diverse and numerous components are assem- 
bled into ‘sub-assemblies’, e.g. the engine, the chas- 
sis, the wheels, which are then finally assembled in 
the automobile factory. Because the industry de- 
pends for its raw materials on other industrial con- 
cerns, and because these must all be readily avail- 
able to allow production to continue uninterrupted, 
the best location for the automobile industry is in 
established industrial regions with a tradition of 
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assembly line from one worker to another. /nternationa/ Society for Educational Information Tokyo, 


manufacturing components. Such areas include the 

Midlands in the U.K., and the Tokyo region in 

Japan. Transport of the final product is relatively 

easy for the car can be driven to its markets, though 

many are also transported either in complete or 

sub-assembled form for long distances and assem- 
led in the major markets, 

Automobiles are mass-produced for cheapness, 
and this requires an enormous capital expenditure 
on sophisticated machine tools and on conveyor 
belt systems of manufacture. Large-scale produc- 
tion is the only economic way of making cars, for 
small-scale assembly would require capital expendi- 
ture and labour costs out of Proportion to the re- 
turn on sales. Only luxury cars can be made in 
small numbers and are correspondingly more ex- 
pensive. 

(c) Railway equipment. The ‘railway era’ began in 
the early nineteenth century and railway develop- 
ment both in the European and North American 
industrial nations, and in most of the underdevel- 
oped countries, was rapid because of the cheap, 


speedy transport it provided, especially for ~~ 
The industry manufactures both nome 
ered by steam, diesel oil, or electricity, rs sec 
stock including various goods wagons for ie 
purposes, e.g. refrigerated trucks, bs 
mineral wagons, and passenger carriages. electri 
railway locomotives are usually went loys at 
powered, and aluminium and lightweight dane 
used for rolling stock to reduce fuel costs ae ais 
up transport. Most railway engineering pare 
located either in the heavy engineering dis prt 
to the steel rolling mills or at focal ee i 
tional railway system. The United punting fot 
world’s largest locomotive producer, acc centred at 
a third of the output. The industry visti The 
Detroit, Chicago, New York and Phila ae er 
United Kingdom is next with a yee Glasgo 
production, mainly at Doncaster, Der gir of the 
and Manchester. Crewe, in Cheshire, srtant. The 
world’s largest rail junctions, is also m also int 
U.S.S.R., West Germany and Japan 4 
portant producers. 
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(d) The aircraft industry. Since the Wright broth- 
ers first flew in 1903, the world’s commercial air- 
craft industry has experienced periodic booms and 
slumps, and is highly dependent on war, military 
demands and the volume of commercial airline 
business. In peace-time, aircraft production capa- 
city is usually maintained above the civilian re- 
quirements. There are far more military aircraft 
made than civilian planes. In addition, space vehicles 
and satellites, as well as missiles for military pur- 
poses, are increasingly important. Like the elec- 
tronics industry, to which modern aeronautical en- 
gineering is closely linked, a high degree of skill is 
required and much money has to be spent on re- 
search and development. The actual construction of 
aircraft is like shipbuilding or car manufacture in 


being a specialized assembly process. The enormous 
expenditure on research, design, testing and on con- 
stantly modifying and improving aircraft charac- 
teristics means that the industry is highly capital-in- 
tensive. When considered in the light of the rela- 
tively small numbers of aircraft produced, it is not 
surprising that many aircraft firms are in financial 
difficulties. In normal years, the U.S.A. produces 
the largest number of planes, of which two-thirds 
are destined for export around the world. The U.S. 
S.R. is another principal manufacturer and exports 
mainly to Communist countries, The U.K. produces 
some 400 civilian planes a year. Other aircraft 
makers include France, Canada, Italy, Australia, 
Japan and China, and many other countries assem- 
ble imported components. 
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The chemicals industry only became important 
about a century ago but it has expanded its influ- 
ence into every field of modern life. Chemical prod- 
ucts of one kind or another are indispensable in 
almost every economic activity. Chemicals are re- 
quired for the smelting and refining of metals; by 
farmers as fertilizers; by the textile industry as dye- 
stuffs and bleaches; in the making of paper, soap, 
glass, leather and explosives; and in the food-pro- 
cessing industry as preservatives. In addition, many 
new products have been developed by the chemicals 
industry since the 1930s, including plastics, synthe- 
tic rubber and synthetic fibres. Constant research 
is going on in the chemical industry to develop new 
Products and to increase the efficiency of produc- 
tion of older ones. The chemicals industry, especial- 
ly the petrochemicals industry, is one of the fastest- 
gtowing branches of industry today. : 
The major locational factors of the chemicals in- 
dustry are the availability of major raw materials, 
€g. coal, petroleum, salt deposits and so on either 
rom nearby deposits or from easy imports, and the 
existence of a market for the products, e.g. dye- 
Stuffs, will tend to be manufactured in or near ma- 
Jor textile producing areas. Large supplies of water 
and of power are also essential to the industry. 
ee major raw materials used by the chemicals 
T ustry are drawn from a wide variety of sources. 
hey include mineral deposits such as salt, potash, 
Sates, sulphur, coal, petroleum and natural gas; 
egetable materials from farms and forests such as 
Wood-pulp, vegetable oils, potatoes; industrial by- 
Products such as gas from coke ovens and blast 
umaces; petroleum by-products such as carbon 


black and sulphur. Electrochemical industries use 
the atmosphere itself as a raw material from which 
they extract nitrogen and other chemicals. The 
chemicals industry makes innumerable products 
but it is possible to group most of these under the 
following divisions. 
1. HEAVY CHEMICALS. Heavy chemicals 
manufacture relies on mineral deposits or on indus- 
trial by-products for its raw materials and is con- 
centrated mainly near sulphur or salt deposits, or 
within the manufacturing belts where raw materials 
can be imported easily, e.g. along the Manchester 
Ship Canal. The main heavy chemicals are sul- 
phuric, hydrochloric, nitric, and acetic acids, and 
alkalis such as sodium carbonates or salt, caustic 
soda, lime, chlorine (used as a disinfectant for puri- 
fying water and for bleaching purposes), and soda 
ash (used in the manufacture of soap, glass, paper 
ents). 
aaa HEMICAES AND RELATED CHE- 
MICALS. These are mainly the chemicals de- 
rived from coal, gas and petroleum and are prob- 
ably even more important than the heavy chemicals. 
These industries are usually located near the coal- 
fields or petroleum refineries which supply their raw 
materials (see Special Topic 12). The main organic 
chemicals are explosives, fertilizers, plastics, synthe- 
tic rubber and synthetic fibres. Industrial explosives 
are made from such raw materials as potassium nl- 
trate, sulphur, acetone, nitrogen and petroleum by- 
products and the final products such as gunpowder, 
dynamites, nitroglycerine and TNT (trinitrotoluene) 
are used widely in mining, quarrying and blasting 
for road and rail construction. Explosives also have 
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a wide military market. Sites of explosives manu- 
factures are usually at a distance from urban cen- 
tres because of the dangerous nature of the industry. 

Modern farming all over the world makes use of 
large quantities of mineral fertilizers to increase 
crop yields and to maintain soil fertility. The three 
most important mineral fertilizers are nitrates, pot- 
ash and phosphates. Originally the bulk of the 
world’s nitrate fertilizers came from Chile where 
‘caliche’ or sodium nitrate is mined in the Chilean 
deserts. Today this has been largely replaced by 
nitrates derived from petrochemicals, coal or the 
electrochemical industry. Sulphate of ammonia, 
one of the main sources of nitrate fertilizers, is a 
by-product of coal gas and coke manufacture. The 
bulk of the world’s supply of potash fertilizers comes 
from potassium salt deposits, e.g. from the U.S.A., 
West Germany, East Germany, France and the 
U.S.S.R. The source of phosphate fertilizers is 
either phosphatic rocks and guano or basic slag 
from the steel industry. Superphosphate, a widely- 
used fertilizer, is derived from sulphur, pyrites and 
sulphuric acid. (See also Chapter 3 and Chapter 
14.) 

Plastic, one of the greatest inventions of man- 
kind, was first discovered by British chemists in 1856. 
It is very extensively used because it is durable, 
attractive and cheap. There is a wide range of plas- 
tics with varied names, such as polystyrene, poly- 
thene, vinyl, P.V.C. and so on derived from the 
polymerization processes in petrochemical works. 
(Chapter 12). They are used for household utensils, 
ornaments, containers, combs, knife-handles, piano 
keys, floor coverings, clothing, building materials, 
in paints and so on. Plastics have now replaced 
wood, glass, metal and natural fibres in many areas 
of industrial and domestic use. One special type of 
plastic is synthetic rubber, derived from petrochem- 
icals, which competes in world markets with natu- 
ral rubber (Special Topic 7). Synthetic fibres such 
as nylon, dacron, tetron, perlon, terylene and acri- 


THE TEXTILE 


The manufacture of textile fabrics is one of the old- 
est and most widespread industries in the world, 
Despite the widespread mechanization of textile and 
garment making, in many parts of the globe, tex- 
tiles are also still made by hand spinners and hand 
weavers in many places. Modern, mechanized tex- 
tile manufacture was first developed in Britain, as a 
result of spinning and weaving machines invented 
by such people as Hargreaves (spinning jenny, 


lan are also made. They have made great inroads 
into the silk, cotton and woollen markets (Chapter 
6). Petrochemical products also include paints, ad. 
hesives, dyestuffs and detergents. The main petro- 
chemicals manufacturing countries are the U.S.A., 
the European countries, especially West Germany 
and Britain, the U.S.S.R. and Japan. 

3. PHARMACEUTICALS. This branch of the 
chemical industry manufactures drugs and medi- 
cines. At first these were derived from animal and 
vegetable sources such as roots, barks, leaves or 
herbs, but with the development of organic chem- 
istry in the twentieth century, they can be made 
much more cheaply and effectively from chemical 
compounds. Large international companies special- 
ize in making drugs, and large chemical concerns, 
such as I.C.I., Du Pont and so on, also have 
pharmaceutical interests. The large-scale develop- 
ment of drugs has revolutionized medicine and 
played a large part in reducing world death rates. 
4. OTHERS. Many other products are made with 
the use of chemicals as raw materials. These include 
soap, made from alkalis and vegetable oils; deter- 
gents, made from synthetic chemical compounds 
which are more ‘efficient’ than soap; perfumes, cos- 
metics and toilet preparations, lotions and oils of 
various kinds. Dyes, pigments, paints, varnishes, 
and other cleaning and polishing preparations are 
derived wholly or in part from petrochemicals or 
coal but include vegetable oils, turpentine and so 
on. Insecticides, fungicides, adhesives, refrigerants, 
and food-processing ingredients such as pe 
tives, essences, flavourings and colourings S i 
part of the chemicals industry. Salt is a ne e 
important chemical in this field and anot es 
monosodium glutamate (Aji-no-moto, been 1 
Glass is made by fusing sand, soda and lime, ia 
is thus dependent on the chemicals industry A 
its raw materials. Chemicals are also needed we 
and paper-making, leather-making and many 
fields. 
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knitted and felted fabrics has progressed tremen- 
dously in quality, texture, style and finish. Modern 
textile fabrics have many added qualities. They can 
be made to resist wrinkling, staining, fading. Indus- 
trial cloths are made strong and durable enough for 
use in automobile brake linings, industrial filters, 
parachutes, conveyor-belts, seat-covers, tyre manu- 
facture and so on. The hard fibres (hemp, abaca, 
henequen, jute) are used for matting, sacking and 
rope-making. Cotton is still the “king of all fibres’ 
but synthetic fibres are increasingly important. 
Wool, linen and silk are the other important fibres 
in textiles manufacture for clothing (Chapter 6). 
Textile manufacture using wool, cotton, silk, or 
linen according to the climatic zone has been known 
for thousands of years and was practised all over 
the world. During the nineteenth century, however, 
ascendancy in textile production passed to Europe 
and North America because of the development of 
mechanization in the industry. Britain, with no local 
supplies of cotton and only a small proportion of 
its requirements of raw wool, became the leading 
textile producer. This position could not be main- 
tained. As the use of mechanization spread and 
hitherto underdeveloped countries such as Japan, 
China, and India began to industrialize, the tradi- 


15.C A highly automated textile mill in Ja 
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tional producers lost their dominance of the mar- 
ket. Textile manufacture is now one of the most 
widely distributed industries for the following rea- 
sons. 

(a) Everyone needs clothing and therefore there 
is a constant demand for textiles all over the world. 
These can be most cheaply and economically sup- 
plied by local manufacture. 

(b) Mechanization has meant that textile manu- 
facture can be done using unskilled or partially 
skilled labour. It is therefore an ideal industry for 
countries where there is no background of indus- 
trial skills. Textile industries are always among the 
first to be developed by underdeveloped countries. 

(c) Cotton, especially, is grown in a very large 
number of countries. It is good economic sense for 
the growing countries to introduce industries which 
make use of local raw materials. 

(d) Fibres are relatively light, non-perishable and 
easily transported. This means that they are easily 
traded and even countries producing no fibres can 
easily establish a textiles industry; Japan is an ex- 
cellent example where both cotton and wool are 
almost all imported. 

Textile industries are located mainly in relation 
to power and labour supplies. The lightness and ease 
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of transport of fibres means that raw materials loca- 
tion is of negligible advantage. Coalfields in Britain 
and Europe, H.E.P. supplies in southern U.S.A. 
and Japan, are often important locational factors. 
Cheap labour supplies were an important factor in 
the establishment of textiles industries in southern 
U.S.A. and in Japan. Hong Kong, India and other 
Asian countries where labour is still cheap, still rely 
to a large extent on this factor for their competitive- 


ness in world markets. The use of synthetic fibres 
has led to the location of textile industries Near to 
petrochemical and oil refining plants in some cases 
but ease of transport of synthetic, as of natural 
fibres, means this is a relatively unimportant factor, 
The textile industries have been dealt with in 
greater detail in relation to natural and synthetic 
fibres in Chapter 6. 


THE FOOD-PROCESSING INDUSTRIES 


The food-processing industries are of several kinds. 
The first is the processing of the grains, leaves, roots 
or stems of plants, or the slaughtering and butcher- 
ing of animals, to make easily-used foodstuffs from 
basic agricultural products. Examples are rice-mill- 
ing to remove the husks, flour-milling to remove 
the husks and grind up the grains of wheat, sugar 
refining to convert raw sugar to easily-used granu- 
lated or lump sugar, oil pressing from oilseeds. 
Others are the brewing of beer from barley and 
hops, the making of wine from grapes, the curing 
of tobacco, and the drying and grinding of coffee 
or cocoa, and tea processing. In earlier days, and 
in some parts of the world today, such processes 
were carried out by the subsistence cultivators who 
grew the crops and used them. With the advent of 
commercial rather than subsistence farming and 
larger-scale operations, centralized processing be- 
came more economic. 

The second aspect of food-processing is the pres- 
ervation of foodstuffs. This reduces the reliance on 
local and immediate food supplies characteristic of 
nomadic societies and subsistence farmers. By pre- 
serving food produced in one place for use else- 
where, urban, industrial and commercial develop- 
ment is possible, because an increasingly large sec- 
tion of the community is freed from actual food 
production. Food preservation also has great ad- 
vantages in times of emergency, such as wars, floods, 
famines and so on, for food can easily be brought 
from more favoured areas. The main Processes by 
which food is preserved are by canning, bottling, 
drying, salting, pickling, curing and in recent times 


by freezing. Fish, fruits, vegetables and a wide 
range of cooked and prepared foods such as ice- 
cream, drinks, fruit juices, cakes and pastries, can 
be preserved in one or more of the above ways. 
Canning and freezing are probably the most impor- 
tant methods of food preservation today, and are 
used to preserve either raw or cooked foods almost 
indefinitely. Cooked food in cans ‘has been kept 
good for many years under all kinds of conditions. 
Freezing has more limited applications for the fro- 
zen food must be kept at low temperatures, but 
given the availability of refrigeration either raw (e.g: 
fish, meat) or cooked (e.g. vegetables, prepared 
dishes) foods can be kept for long periods. 
Food has to be processed soon after it 18 pro 
duced to avoid being spoiled, so most food-pro- 
cessing industries are located in towns in the oa 
of agricultural districts. For example, se ut 
and meat-packing are important industries 0! ar 
cities as Chicago, Kansas City and Omaha in a 
Mid-West of the U.S.A. Meat-packing and freezing 
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OTHER INDUSTRIES 


Many industries of great importance fall into none 
of the major industrial groups. They include the 
following activities. 
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synthetic fibres from raw timber, as well as furniture- 
making, toy-making, and musical instrument-mak- 
ing which use some wood or timber products. An- 
other aspect is the printing industry which uses 
newsprint and high quality paper in the production 
of newspapers, books and magazines. Forest indus- 
tries have been dealt with in detail in Chapter 10. 
2, POTTERY. This is the making of objects in 
either earthenware or china (porcelain) from kaolin 
or china clay. Clay that has a high content of iron 
turns reddish-pink when fired in the kiln, while 
other types change to blue, grey, buff or black. The 
final product of pottery-making depends on the 
amount of kneading of the clay to drive out air 
bubbles; the degree of heating in the kiln; and the 
art of glazing, decorating and finishing. Porcelain 
is made translucent by adding some kind of fluxing 
material to the clay before firing. Chinese porcelain 
of the Tang, Ming and Ching Dynasties is highly 
valued. The Japanese and Korean porcelain based 
on the ancient Chinese style in decoration and glaz- 
ing is also highly esteemed. Pieces from the famous 
European potteries of Wedgewood (U.K.) and Me- 
issen (East Germany) are also highly valued. To- 
day, however, as in the past, the vast majority of 
pottery of all kinds is made for local markets and 
not as a luxury. Pottery is mass-produced in a large 
number of countries. 

3. BUILDING MATERIALS. Bricks and tiles 
are made in a similar way to pottery except that the 
type of clay used is far less specialized. Bricks are 
produced in very large quantities all round the 
world. Cement is an increasingly important build- 
Ing material. It is made by crushing and burning 
limestone or clay, at a very high temperature. Spe- 
cial cements are made with ashes and other mate- 
rials. The process of cement-making was first pat- 
ented in 1824 by Joseph Aspdin of England, and 
cement and concrete are now the most important 
of all building materials (Fig. 15.10), Building blocks 
are made of concrete or cinders for specific uses 
and various types of stone or rock are quarried for 
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Many factors come into play in determining the best 
location for an industry. Industries are developed 
in response to human needs, converting certain raw 
materials into manufactured goodsof greater utility. 
The industrial concern may be & simple village 
workshop owned by a single man or a highly-com- 
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15.10 Major cement producers by percentage of world 
total. U.N. Statistical Yearbook 


building purposes. Other building materials such as 
steel girders, reinforcing bars, wood, plastics, wall- 
paper, metals and roofing materials are derived 
from other industries. 

4. LEATHER GOODS AND FOOTWEAR. 
Leather from cattle hides, and the skins of horses, 
sheep, goats, reptiles, after soaking in chemical tan- 
ning materials, is used for making leather clothing, 
shoes, brief-cases, bags and belts, saddles, straps, 
and so on. In the footwear industry, which is the 
most important branch of leather-working, other 
goods such as rubber, canvas, and synthetic mate- 
rials are also important either for part of or the 
whole of the finished boots or shoes. A specialized 
branch of the hide trade is in furs for luxury 
clothing (see also Chapter 8). 


NCING THE LOCATION OF 
NDUSTRIES 


plex corporation with huge factories and workshops, 
but it must conform to certain standards of profit- 
ability to justify its existence. Industrial activities 
not only prosper in regions of dense population, for 
there are instances where industrial establishments 
are found in the deserts or mountains, e.g. the 
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mining and concentration of gold at Kalgoorlie and 
of tin in the Andean Highlands. Water, daily pro- 
visions, mining equipment, workers and overseers 
may have to be brought hundreds of miles to the 
site. As long as the monetary returns are high, hu- 
man ingenuity will devise ways and means of over- 
coming geographical barriers. But as soon as the 
profit falls short of the investors’ expectation, the 
industrial activity will be discontinued. 

When an industrialist sets out to find a suitable 
location for his factory, he has to assess the various 
factors which favour a site and set them against the 
disadvantages. Nearness to markets and low trans- 
port costs may be deciding factors in one industrial 
location, while cheap labour and availability of raw 
materials or power may be more important at an- 
other site. A cheap labour force may not always 
be an advantage, for cheapness may indicate in- 
experience resulting in low output or gross ineffi- 
ciency, Many industries, too, require only a small 
labour force but a large capital investment and thus 
labour availability is of minor importance. Simi- 
larly, nearness to market may not be an advantage 
if raw materials or fuels have to come from a great 
distance, raising the cost of production to an exor- 
bitant level. Moreover the advantages of a partic- 


ular areas may change. For instance, an indust 

may have been established on a coalfield to be near 
its fuel supplies. A change to oil or electricity as q 
source of fuel may invalidate this advantage, but 
the historic importance of the coalfield for industry 
may mean that many firms using the Products of 
the company may be located there, forming a large 
local market. The large population built up in tra- 
ditional industrial areas is another advantage. Thus 
the advantages of a single site many change with 
time, and even ‘declining’ areas may have advan: 
tages for some industries. Therefore no single factor 
alone decides the location and growth of an indus- 
try. It is never an easy task to find an ideal site, but 
itis possible to find locations where advantages out- 
weigh disadvantages. The main criterion is cost and 
the best site gives the greatest cost advantage or the 
least cost disadvantage. The difference of a quarter 
cent per unit of power can, in the long run, make 
one area economic and another too expensive, 
Where there is a high degree of state interference, 
however, cost becomes less decisive. Industrial loca- 
tions may have to comply with national policies, as 
in most countries which attempt to diversify indus- 
trial areas or provide employment in economically 
depressed regions. In such circumstances, political 
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factors may override economic considerations or 
the industries may be given economic incentives, 
grants or subsidies which will offset other disadvan- 
tages of inherently uneconomic locations. 

The main locational factors which must be weigh- 
ed one against the other may be classified as fol- 
lows (Fig. 15.11). 


1. Raw materials 


It is indisputable that raw materials in all their 

varied forms are fundamental to the initiation and 
sustenance of any industry. Many industrialists 
must look to the farms, mines, forests and seas for 
the supply of many raw materials. On the other 
hand the products of some industries may consti- 
tute raw materials for others, e.g. textiles are the 
raw materials for garment manufacture and pre- 
manufactured components are the raw materials of 
assembly industries like automobiles or electrical 
equipment. If the appropriate raw materials can be 
secured close at hand, it will definitely be an ad- 
vantage as much transport cost can be saved. How- 
ever, if raw materials are small in quantity, light in 
weight or of high value, transport costs may be low 
and raw materials location will be unnecessary. 
Thus some industries are tied closer to raw mate- 
rials than others. The following types of industries 
are usually located close to their raw materials. 
(a) FOOD PROCESSING. Foodstuffs such as 
fruits, vegetables, meat and fish are sometimes 
bulky and almost always perishable so that they must 
be processed quickly. This means they are often pro- 
cessed near their areas of production. Canneries, 
dairy creameries, refrigerating plants, meat-packing 
plants and sugar mills, among others, are thus al- 
ways located within the area of agricultural pro- 
duction. For instance, the main pineapple canneries 
in West Malaysia are located in south Johore (and 
some in Singapore), close to the pineapple planta- 
tions. Fish-canning and refrigerating plants are lo- 
cated in the fishing ports of Hull, Grimsby and Yar- 
mouth on the North Sea coasts of England. 
(b) FOREST AND MINERAL INDUSTRIES. 
Logs are bulky and awkward to transport and un- 
dergo much loss of weight when processed. Sawn 
timber, for example, makes up less than 40 per cent 
of the wood ina log, the rest being waste materials. 
Thus most pulp mills, sawmills and so on are loca- 
ted in the forest regions. The bulk of Canada s saw- 
mills and pulp mills are sited in the coniferous forest 
belt in British Columbia, Quebec and Ontario, and 
those of Norway, Sweden and the U.S.S.R. have a 
similar location. 


Minerals are also heavy and bulky commodities, 
especially where the metal content of the ore is low. 
To transport the ore would entail enormous trans- 
port costs so it is often concentrated and sometimes 
smelted in the area of production, and then export- 
ed in the form of concentrates, ingots or refined 
metals. Other industries which rely on bulky miner- 
als are sometimes located near the mines, e.g. heavy 
chemicals industries in Stassfurt, Germany, oil- 
refineries in Texas. Iron and steel making was once 
almost exclusively raw material orientated, but the 
position has changed today because ores have been 
exhausted or other locational factors have become 
more important (see Special Topic 15). 

(c) SECONDARY INDUSTRIES. Industries 
which rely for their raw materials on other indus- 
tries are often located near the companies which 
make their raw materials. For example, heavy engi- 
neering works must be fairly close to their steel sup- 
plies, and petrochemicals industries are usually 
close to the refineries which provide their raw mate- 
rials. In Britain the automobile industry is partly 
raw material based. It was set up in the Midlands 
because of the prevalence in that area of firms mak- 
ing metal goods such as machine parts. Such firms 
supply the components which are assembled in the 
automobile industry. It is important to realize, how- 
ever, that all secondary industries do not have this 
close relationship with raw materials. Lightweight 
or small-sized raw materials can be easily trans- 
ported and other factors become more important. 


15.D The oil refinery at Mandan, N. Dakota, is sited near 
oil wells and distributes oil products by pipeline. 
United States Information Service 


480 MANUFACTURING INDUSTRY 


In the past many industries were raw material 

orientated, even those with lightweight raw materials 
such as textiles, because roads and railways were 
less well-developed and means of transport were 
slower and more primitive. As transportation has 
improved so the pull of raw materials has been re- 
duced in many industries. This does not mean that 
availability of raw materials is ignored by modern 
industry. Indeed, where raw materials and other ad- 
vantages, e.g. fuel supplies and labour supplies, are 
found together, these are ideal sites. For instance, 
both iron ore and coal are mined in the Ukraine, 
the U.S.S.R., making this a leading industrial area. 
Calcutta is close to the jute-growing areas as well as 
having a large, cheap labour force. The improve- 
ment of transportation has not obliterated the im- 
portance of raw material location but has merely 
reduced its relative importance. For example, pencil- 
making grew up in Keswick in the past because of 
the availability of graphite and timber. But nowa- 
days pencils are made in almost any large town be- 
cause only relatively small quantities of raw mate- 
rials are required and these can easily be transport- 
ed. Labour and market have become more impor- 
tant factors. Japan has very little iron ore and has 
founded its huge iron and steel industry almost en- 
tirely on imports and on scrap-iron from its other 
industries, 

Some industries have always been relatively inde- 
pendent of raw materials supplies. For instance, the 
cotton textile industry which uses light-weight, non- 
perishable goods which can be easily transported. 
Cotton manufacture grew up in Britain before it 
spread to cotton-growing areas, and jute textiles 
were made at Dundee in Scotland before they were 
made on a large scale in Calcutta and Bangla Desh. 

Many modern industries are so varied and re- 
quire so wide a range of raw materials that it is sim- 
ply not possible to have all these close at hand. The 
location chosen is therefore dependent on transport 
which can assemble all the required goods in one 
place. In fact the cost of transporting the most bulky 
or heavy of the raw materials is usually decisive. In- 
dustrial plants in Europe, North America and Ja- 
pan depend on imports from all over the world. For 
this reason ports make ideal industrial sites, for raw 
materials can be assembled cheaply and goods can 
also be re-exported after processing. It is often true 
to say that raw material-producing countries are 
relatively unimportant manufacturers of their raw 
materials. For instance, Malaysia and Indonesia are 
the leading rubber producers but they manufacture 
very few tyres; Australia is the leading wool producer 


but has an unimportant woollen and worsted tex- 
tiles industry. 


2. Fuel and power 


Before the Industrial Revolution the main source 
of fuel was wood or charcoal, and the main sources 
of power were human labour and water-mills, Small 
industries could be operated anywhere with swift 
streams or wood supplies. With the introduction of 
steam power and the development of large-scale in- 
dustries, large quantities of coal were required for 
almost every industrial activity. In the early days 
the fuel efficiency of coal was poor, so that, for 
example, as much as 12 tons of coal were required 
to smelt one ton of iron. Under these circumstances 
it was hardly surprising that industrial districts 
should grow up on or near the coalfields (see Special 
Topic 11). Not only were large amounts of coal re- 
quired for steam power but coal was used to make 
coke for the blast furnaces. Given the poor trans- 
portation conditions of the time, it was also clear 
that other industries would gravitate towards sup- 
plies of steel and coal. The present world pattern of 
industrial regions, especially those with many heavy 
industries, is very closely related to the coalfields. 
Examples are the Ruhr-Westphalia, Silesia and 
Saxony regions of Germany and Poland; north- 
eastern France and the Sambre-Meuse basin of Bel- 
gium; the Midlands, Lancashire, Yorkshire, South 
Wales and Central Valley of Scotland in Britain; 
the Pennsylvania-Appalachian-Great Lakes indus- 
trial region of the U.S.A.; the Donbas, Kuzbas, 
Moscow-Tula regions of the U.S.S.R.; New South 
Wales in Australia; Damodar Valley in India; 
Anshan, Wuhan and Chungking in China. í 

In more recent years, other forms of power on 
as natural gas, petroleum and electricity on) 
which is derived from coal or petroleum oe 
have played an increasing role in the wiser 
development of modern industries. But ete 
been less decisive than coal, for in the se ia 
lished industries, industrial inertia (see P- 48 ) A 
meant that the influence of the coalfields stil e 
sists in location, even though more efficient 
are now used. x itted 

Since electricity can be conveniently ie 
by high tension wires to industrial he paet 
radius of 350-600 miles (560-960 km) of the F ig 
station, it does not have the same pull on IM extent 
location as did coal. In fact it has to 4 e jok 
freed industry of the domination of fuel supp iyan 
tion and allowed such factors as labour peti i 
market greater influence. Electric power S m 
only vital in certain specialized indust rolt 
electronics, electrochemical production, ther met- 
smelting and refining of aluminium an¢ 0 ituated 


re si 
als and so on. Nuclear reactors, which a 
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in remote areas because of radiation dangers, can be 
used to generate electricity, but like other electricity 
sources are unlikely to attract industry. 

Petroleum and natural gas are even less decisive 
as factors of industrial location. They have only 
been used on a large-scale within the last few dec- 
ades, and oil and gas can be so conveniently trans- 
ported by pipelines and tankers to any industrial 
site that there are few major industrial districts on 
oilfields, except where other factors are of impor- 
tance. For example, oil fields are particularly im- 
portant as industrial areas in the U.S.A. in the 
Pennsylvania-Mid-West manufacturing belt and in 
Texas. In the first case, oil replaced coal as a fuel in 
a location originally coalfield-orientated. In the sec- 
ond, the occurrence in the area of chemicals such 
as sulphur and salt means that it is an ideal location 
for chemical industries, including petrochemicals. 
In many cases petroleum has not acted as a loca- 
tional factor because it occurs in deserts or in un- 
derdeveloped countries. Oil refineries and petro- 
chemical industries, for which petroleum is both the 
fuel and the raw material, have only grown up in 
such areas as a result of political interference by the 
governments of such countries who wish to reap 
greater rewards from their oil resources. Industrial 
location at seaboard locations, e.g. at exporting and 
importing ports which handle oil, has, however, 
been influenced by the availability of oil and gas 
(see Special Topic 12). Thus despite the rapid rise 
in the use of petroleum and petroleum products as 
fuel, their impact on industrial location has been 
small. It is almost everywhere easier to bring in oil 
to an existing industrial area than to set up indus- 
tries at a new site. The real influence of petroleum, 
as of electricity, has been the freeing of those in- 
dustries not tied by tradition or availability of raw 
materials to coalfields, from a coalfield location. 
These new fuels have led to a greater dispersion of 
possible industrial sites and have allowed other 
locational factors to have greater significance. 


3. Human resources 


Human resources may be divided into three sepa- 
rate aspects. 
(a) TECHNOLOGICAL INVENTION. lt is by 
no means an easy matter to extract coal from the 
coalfield, to devise methods of smelting minerals, to 
make machinery for textile manufacture, or to make 
the various parts needed for a television set or a 
passenger liner. Without the inventiveness of scien- 
tists and technologists, large natural resources 
would still not have been tapped. Through lack of 
local technical know-how, mineral resources can- 


not be tapped or industries developed in some un- 
derdeveloped countries of the world today. Many 
underdeveloped countries rely on foreign experts 
and businessmen. Industries usually develop in 
areas where inventions were first made. For exam- 
ple, British inventors such as Hargreaves, Ark- 
wright and Cartwright gave Britain a lead in textile 
manufacture which lasted for a century. Similarly, 
steel-making was first developed in Britain. Areas 
where such techniques were known and used obvi- 
ously had an advantage in industrial location. Areas 
where machines were developed, naturally formed 
the homes of the machine tool industries. Thus, 
though Britain is no longer a major textile producer, 
it is still an important supplier of textile machinery. 
Similarly when Samuel Slater reconstructed textile 
machines from memory in New England, he laid 
the foundation for machine tools industries in the 
region. This industry has not moved to the South 
with the cotton textile manufacturing industry. 
The tradition of technological skill is an important 
aspect of industrial development. At first Japan, 
with no tradition of industry, relied on imitation of 
Western products, but as irdustry became better es- 
tablished, not only a skilled labour force but a gen- 
eration of industrially-orientated technologists grew 
up, so that now Japan has the same advantages of 
technological development as the older industrial 
nations. Hence a lack of a technological back- 
ground is a major disadvantage of setting up in- 
dustries in underdeveloped countries. 
(b) MANAGERIAL SKILL. Business is so COM- 
petitive that it needs much planning and foresight 
to maintain profits. A great industrial concern that 
turns out goods for an international market re- 
quires men with command of business know-how. 
Managerial staff have to apply their knowledge of 
commerce and economics to co-ordinate the vari- 
ous factors of production: raw materials, fuel or 
power, labour, capital, etc. to give the company a 
maximum output with the lowest possible costs. 
They have to analyse market trends, the demands 
of consumers, and the influence of political and 
economic changes. Moreover good managers must 
have a good relationship with the ordinary workers 
to prevent strikes, lack of co-operation and dis- 
satisfaction. Such managerial skills are most likely 
to be available in areas with a long tradition of in- 
dustrial and commercial activity and are less likely 
to be found in areas where industries are newly es- 
tablished, and to some extent this may hinder de- 
velopment of new regions. However, managerial 
staff can be transferred to various parts of the world 
to give the benefit of their experience, and thus the 
presence or absence of managerial skill in a given 
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location is only a minor factor in locating an in- 
dustry unless the cost of supplying managers at high 
wages, where they are not available, becomes pro- 
hibitive. 
(c) LABOUR SUPPLY. An adequate _labour 
force is essential in the initiation and continuance 
of an industry but the actual number of people re- 
quired varies greatly between different industries. 
Some capital-intensive industries require few men, 
but nevertheless they must be able to obtain the 
men they require. A large automobile factory may 
require something like 10,000-1 5,000 workers work- 
ing in different parts of the industrial complex. The 
Volkswagen company in West Germany with its 
factory sites, assembly plant, repair workshops, ad- 
ministrative blocks and offices is like a town in 
itself. There are some 25,000 people and their 
families who depend on just this automobile con- 
cern for a livelihood. 

Different industries require different types of la- 
bour. Some of them like watch-making, diamond 
cutting, electronics, electrical engineering and eir- 
craft manufacturing, demand highly-skilled crafts- 
men. Such workers are relatively scarce, and may 
live in certain localized areas. They are found only 
in the advanced countries whete facilities for their 
professional training are available, and where there 
is a tradition of industrial skills. They demand high 
wages and favourable conditions of service. How- 
ever, as a highly-skilled group they are much more 
mobile than the ordinary factory hands and are pre- 
pared to move to a new area in order to get a good 
job or better conditions of employment. Apart from 
specialized industries such as jewellery and watch- 
making, most of whose workers must be skilled, 
almost all industries need a certain proportion of 
skilled designers, engineers and so on, as well as 
research workers. 

There are many industries which require semi- 
skilled people, such as certain branches of the tex- 
tiles, electrical, metallurgical, shipbuilding, auto- 
mobile, chemicals industries and so on. The degree 
of skill required depends on the type of job they 
have to do. In most industries semi-skilled workers 
provide a fair proportion of the labour force and 
an area with no skilled workers is not likely to prove 
an ideal location for industry. Semi-skilled workers 
are, however, fairly mobile, especially in countries 
where the number of employment opportunities for 
such workers is limited. Many move to seek better 
pay and conditions, for instance, many Turks, Yu- 
goslavs, Italians and Greeks have moved to Ger- 
many to obtain good jobs. 

But the bulk of the labour force in most indus- 
tries is made up of the unskilled labourers who do 


mechanical operations only, e.g. putting in Screws, 
adjusting fixtures or simply packaging things, The 
work is mere repetition of the same operation and 
can be extremely boring. Women are often preferred 
for two main reasons: they are more patient and 
they can be paid less. The availability of a large 
reservoir of such cheap and relatively unskilled la- 
bour is vital in the location of many industries, A 
large untrained labour force can be found in most 
densely-populated countries, especially in and 
around the larger towns. If women workers are par- 
ticularly required they too will be found in the large 
urban centres where their husbands may do other 
work. Unskilled labourers are the least mobile be- 
cause they can usually obtain a suitable job in their 
own area and because they have no special skill to 
offer. Industries which require a large labour force 
will always be drawn towards densely-settled areas 
whether these have a tradition of industrial skills 
or not. Where there is a shortage of unskilled la- 
bour, as there often is in the advanced countries 
where everyone has a chance to get a good edu- 
cation and fewer people are willing to do boring, 
lowly paid work, the problem is sometimes over- 
come by automation, that is by using many labour- 
saving devices. This may be more economical in the 
long term though a large capital outlay is required. 
Automation may increase efficiency, for, though 
cheap; an unskilled labour force is often inefficient 
or lazy so that the quality of the final products is 
poor. Governments may intervene to reduce auto- 
mation where the provision of employment in 4 
rapidly expanding population is the first nie 

Another aspect of labour supply which an mA 
try has to take into account is the degree oiia 
ization of the work force. If a labour force 18 H y 
unionized and the unions are militant, dn i 
constant pay rises and increases in fringe ri ; 
or frequently striking, an industry may be ae 


; ikes and 

from locating in an area. For instance) stia H 
i bles are more frequent in 

union trouble ee 


France than in Germany or the Netherla ee 
this is one of the reasons that German Toth 
growth has been greater in recent years. wit 
problem of a similar nature is absentee T 
can còst a company dearly if a large prop? 

its workers fail to report for work. 


4. Transport 


Modern industries require consta 
raw materials, often in great bulk jespatoh 
sources, and finished goods have to i sili of 8 
to many destinations. Thus thet t 4 
good network of transport facilities 18 & 


nt supplies 9 
from various 
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ciding factor in the location of industries. It is often 
difficult to tell how much industry owes its establish- 
ment to pre-existing transport facilities and how 
far industrialization in an area has resulted in im- 
proved communications. The transport network in- 
variably expands with the development of indus- 
tries because of the increased volume of freight and 
passengers, including workers, in the area. Indus- 
tries generate more traffic and necessitate the con- 
struction of more roads and railways, which in turn 
attract more industries to an industrial area. 

Transport costs are not the same for all goods. 
Short hauls are proportionally far more expensive 
than long-distance carriage. Fragile goods, perish- 
able foodstuffs and luxury goods of high value are 
also costly to transport because of the higher in- 
surance coverage, the need for specialized trucks or 
wagons, e.g. refrigerator trucks, and the possibility 
of breakage, spoilage or deterioration in transit. 
The efficiency of the means of transport will also 
decide the final cost of transport and the price of 
the finished product. When the transport network 
is efficient as in most parts of Western Europe and 
North America, the competition between the vari- 
ous modes of transport brings down the freight 
charges. 

The cost of transporting raw materials is usually 
more important than the distribution costs of the 
final product because the finished product is more 
valuable and can therefore stand higher transport 
costs. For instance, where large quantities of steel 
are required for heavy engineering, the industry will 
be located near to the steel-making area to reduce 
transport costs. The final product will still be heavy, 
e.g. machinery, but its greater value will mean that 
transport costs represent only a small proportion 
of its total costs. On the other hand an industry 
which requires only a small quantity of easily and 
cheaply transported goods, e.g. assembly of elec- 
trical apparatus, is free to locate near labour sup- 
plies or major markets, because transport costs for 
raw materials are relatively low. 

Where communications are well-developed, 
transport costs will be relatively low and form only 
a very small fraction of the total production cost. 
They will make very little difference to the selling 
price of the finished product. In the underdeveloped 
parts of the world, where means of communication 
are less well-developed, freight charges, especially 
for bulky raw materials, can take up a good pro- 
portion of the cost of the final manufactured item. 
Under such circumstances transport becomes a 
deciding factor,in the success or failure of an enter- 
prise, 

Gradual improvements in the transport network 


may bring down the freight charges and make a 
place more conducive for industrial development. 
When the Erie Canal was opened in 1825, the 
freight charge between Buffalo and New York was 
reduced from U.S. $100 a ton to only U.S. $5 a 
ton, and the freight time was cut from 20 days to 
less than 8 days. This and the opening and improve- 
ment of other canals between the Great Lakes, ac- 
celerated the industrial and economic development 
of the entire Hudson-Mohawk-Great Lakes region. 

Industrialists must also know what types of trans- 
port are available as certain methods of transport 
are better suited to carrying certain goods. Water 
transport, by way of lakes, rivers and canals as well 
as sea, is the cheapest form of transport, especially 
for bulky goods such as coal, iron ore, timber, 
grains, heavy machinery and equipment. Rivers 
such as the St. Lawrence, Rhine, Yangtse and 
Ganges have contributed significantly to the indus- 
trial and economic development of their respective 
regions. Ports such as New York, Rotterdam, 
Hamburg, London, Glasgow, Antwerp, Marseilles, 
Shanghai, Tokyo, Buenos Aires and Sydney, by 
virtue of their seaboard location, are some of the 
largest industrial centres of the world. However, 
though cheap, water transport is relatively slow. 
Where speed is required, e.g. for perishable raw 
materials or in fulfilling urgent orders for finished 
goods, other means of transport are preferred. Road 
and rail transport are more rapid, though more 
expensive. Moreover, roads and railways can be 
built anywhere while internal waterways are more 
reliant on the pre-existing natural rivers or the lie 
of the land. Rail links are more important for 
bulky items, but the speed and efficiency of road 
transport, especially its advantage of door to door 
transport, are making it more and more impor- 
tant. The added mobility of road transport has 
allowed the decentralization of many industries. 
Some high price, luxury goods can stand the cost 
of air transport. This is expensive but extremely 
fast (see also Chapter 16). 

Transhipment points from one type of transport 
to another, e.g. ports, have traditionally been indus- 
trial centres and have had an advantage in transport 
costs. However, the rapidly increasing use of con- 
tainers which can be carried equally well by ships, 
lorries or railways will make transport to inland 
centres more convenient, quicker and cheaper. This 
is unlikely to reduce the importance of seaboard in- 
dustrial centres but it may have the effect of halting 
the decline of inland centres or may simply make 
them more competitive. 

Apart from the transport of goods, another loca- 
tional factor which affects industries to some extent 
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is the availability of transport for workers to reach 
the factory. The availability of bus and passenger 
train services, the road system and the likelihood 
of traffic congestion, as well as the sheer distance 
between the industrial site and major residential 
areas will play a minor role in factory location. 


5. Markets 


There is a very strong justification for industries 
to be located near the markets which consume their 
finished products. Large urban areas, which often 
coincide with large industrial conurbations as in 
Western Europe, North America and Japan, con- 
stitute markets for the consumption of manufac- 
tured goods and at the same time form a ready 
source of labour. But a dense population need not 
necessarily constitute a large market. For instance, 
in many parts of Monsoon Asia the population does 
not have a high purchasing power and cannot afford 
to buy the goods that the industrialists turn out. 
Only industries which produce cheap or highly-es- 
sential goods can find an adequate market in such 
areas. This partly explains why some underdevel- 
oped countries, though densely populated, have 
very few industries. Other underdeveloped countries 
may be underpopulated, thus not constituting a 
large enough market. Economic production is based 
on demand, and the ability to pay for the goods pro- 
duced. Unless both these conditions are fulfilled, 
the promise of monetary reward is absent and 
industries will not be established. Markets are thus 
not merely a question of numbers, but also of the 
earning capacity of the people and of their willing- 
ness to spend. 

Some types of industries are more likely to be 
located near markets than others. These are as 
follows. 

(a) PERISHABLE GOODS. Some foodstuffs in- 
dustries must be market-orientated. These are the 
ones which produce cooked foods, e.g. bread, cakes, 
pastries, cooked meats; or deal with other goods 
which are not normally canned or frozen, e.g. egg 
grading, dairy products. Such food processing will 
have to be done near the market to ensure ready 
disposal of the fresh products. While some such in- 
dustries, e.g. bakeries, derive their raw materials 
from a distance, others, e.g. dairies, rely on supplies 
from near at hand. This is why most large towns 
are ringed with dairy farms. Dairy-product pro- 
cessers must be both raw material- and market- 
orientated to avoid spoilage of the goods. 

(b) FRAGILE PRODUCTS. Goods that are eas- 
ily broken in transit will be at a great disadvantage 
if they are manufactured well away from the con- 


sumers. Proximity to markets is the surest way of 
reducing loss through damage. Goods like bottled 
drinks, glassware, porcelain, are thus made relative- 
ly near their markets unless they are of high quality 
and can stand high transport costs. If they have to 
be exported, high insurance premiums are charged 
and only the best quality goods can make a profit 
under such circumstances. 
(c) GOODS THAT ARE BULKY AND OF LOW 
VALUE. Bulky goods, because they occupy more 
freight space, entail high transport costs, and if they 
are also cheap, high transport costs will cut profits, 
Industries such as brick-making, tile-making, and 
the manufacture of cheap furniture will be able to 
make better profits if they are sited near the market, 
(d) LABOUR-INTENSIVE INDUSTRIES. All 
areas of dense population which constitute markets 
are also potential sources of labour of every des- 
cription. Labour-intensive industries, especially 
such light industries as electrical goods, wearing 
apparel, toy-making and cosmetics, will be ina 
better position to recruit cheap and abundant labour 
if they are sited near urban centres because many 
people hesitate to work too far from their homes. 
At the same time they will be close to their main 
markets- urban dwellers. 
(e) INDUSTRIES THAT INVOLVE MUCH 
PERSONAL CONTACT WITH custom 
Where personal contact between the maker wi 
buyer is very essential, the industries have to 
close to the market to be able to build up Bin 
and promote the goods. Industries which P 
goods to individual customers’ requirements i 
to this category. They include packaging i 
which produce special boxes and printed re 
for specific goods; tailor-made clothing an vd 
other fashion industries such as jones 
bags and hats, which have to keep in ee 
the requirements of large shops; paper m 
rinting and publishing. 
(Ð INDUSTRIES WITH SMALL Ravi nia 
RIALS. Almost any industry which pee, A 
small quartities of raw materials, whic fore not 
easily and cheaply transported, and is in vate 
tied to special areas, may be drawn to ae Jastics 
tions, e.g. light engineering, electrical g00 S Pastries 
(g) SPECIALIZED GOODS. Some k ee 
are market-orientated, not in the sense pe ‘by being 
large concentrations of consumers, bu ods: Fot 
near other industries which require theren i w 
example, automobile component man A Aane 
cated their factories in the Mid-West, Y>" = site 
i i i tres (c.f. opP° 
the main automobile-making cen 'ufacture 
effect in the Midlands, U.K., p- 419); ma nal textile 
of textile machinery are found in traditio 
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areas; marine engineering is found in seaboard 
locations; agricultural machinery is often made in 
market towns in predominantly rural districts. 


6. Capital 


No industry can be developed unless it has finan- 
cial backing. The finance may be provided by pri- 
vate investors, large companies, or by the govern- 
ment. Money is needed in every phase of industrial 
development: in the purchase of a factory site; erec- 
tion of offices and workshops; the purchase of raw 
materials and machinery, including office equip- 
ment; for the payroll of the managing and factory 
staff, the servicing of machines, the repayment of 
loans; and the promotion and sales costs of the 
finished goods. Mary industries have been forced 
to close down or amalgamate with another firm 
merely because capital was wanting. If the finances 
of a firm are not ably handled, dealers and bankers 
will lose faith in it as an investment. So capital is 
as vital as any other factor in deciding whether an 
industrial concern will prosper. 

Obviously some countries have far greater wealth 
and thus larger capital resources than others but 
capital is rarely an important location factor today, 
despite its importance in the past. This is because 
capital is probably the most mobile of all industrial 
resources. Where the promise of monetary reward 
is high, even in very adverse geographical environ- 
ments, people will invest. It often happens, how- 
ever, that in countries where mineral wealth is great, 
the local people or the government do not have 
sufficient capital to exploit the situation. Foreign 
capital is then often sought and the wealthy inves- 
tors of one country, or region are usually willing 
to invest in another. Capital thus knows no national 
boundaries. The wealthier, industrialized countries 
such as the U.S.A., Japan, Germany, Britain, 
France, the Netherlands and Canada have invest- 
ments all over the world in mining, plantation agri- 
culture and industry. In many underdeveloped 
countries, foreign capital plays a much more im- 
portant role than local capital in many of ‘the capi- 
tal-intensive industries, e.g. copper mining 1n 
Zaire, bauxite extraction in Guyana, tin mining in 
Malaysia. Many of the large international compa- 
nies, such as Esso, Shell, B.P. or Caltex, have in- 
vestments all round the world. i 

The availability of capital for investment in a 
country is often hampered by a lack of the financial 
institutions which provide the link between the in- 
vestor and the investment. Banks, insurance com- 
panies and other financial organizations play a use- 
ful role in channelling capital to indusrty. The gov- 


ernment can also act on behalf of the people by in- 
vesting in industry or by attracting investors from 
elsewhere. To do this it should provide the neces- 
sary climate for foreign investment by granting sub- 
sidies and tax cuts, and by providing a stable eco- 
nomic set-up. 

In South-East Asia, for example, the different 
governmental policies followed by the different 
countries have affected economic and industrial de- 
velopment. Malaysia and Singapore provide sub- 
stantial incentives to attract foreign investment and 
are thus considered good countries to invest in by 
international organizations. On the other hand, 
Indonesia, during the rule of Soekarno, alienated 
foreign investors because of political and economic 
instability and the present government has only re- 
cently been able to improve the economic climate 
sufficiently to attract foreign investment again. In 
the case of Burma, the government's policy is to re- 
ject investment by foreign firms, and the result has 
been a decline in the economy. The most potent fac- 
tors which hinder investment are political instability 
or the rule of revolutionary nationalist governments 
which threaten the compulsory nationalization of 
industries, e.g. the recent takeover of oil interests in 
Libya and Algeria. The outbreak of war, ¢.g. in 
Vietnam or Cambodia, or excessive interference by 
the government can also drive investors away. 

Thus, although capital is a mobile resource, its 
mobility is greatly affected by government policies 
and other factors, and to this extent, it can un- 
doubtedly affect industrial location. 


7. Government policies 


The government, for certain economic or poli- 
tical reasons, may encourage or discourage the de- 
velopment of industries in certain areas. The Soviet 
government for military reasons and in order to 
populate its empty lands believes in the dispersal of 
industrial location. As a result, the major industrial 
regions are highly decentralized: around Moscow, 
in the Donbas of the Ukraine, the Tagil-Magnito- 
gorsk region of the Urals, the Leningrad district, in 
the Kuzbas, at Bratsk, Irkutsk and on the Pacific 
Coast. This means that industries face difficult 
transport problems, but government policy over- 
rules economic practice in this case. 

Other reasons for which governments encourage 
industrial development in certain areas are to pro- 
vide jobs in areas of persistent unemployment, e.g. 
in the Mezzogiorno of southern Italy; to open up 
underdeveloped parts of the country, e.g. the eastern 
‘heathlands’ of the Netherlands, the Northern Terri- 
tory of Australia; or to revive depressed areas, e.g. 
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the old industrial areas of northern England and 
the mining valleys of South Wales. Governments 
may also use their powers to discourage industrial 
development in certain areas. They may preserve 
certain areas as National Parks; keep a Green Belt 
round towns; or encourage the spread of industry 
if certain cities are becoming overcrowded. 
The means used to encourage industries to locate 
themselves in certain places are diverse. In Com- 
munist countries where the state controls industrial 
location it can naturally locate industries to suit its 
policies. In capitalist societies, where strictly eco- 
nomic considerations have more importance, the 
government must make it worth a company’s while 
to set up in a specific area. This is done by offering 
special concessions to industrialists, in the same way 
as underdeveloped countries try to attract foreign 
capital. For example, governments may offer cheap 
land; reduction of local rates, income tax and im- 
port tax; low interest bank loans; assistance in the 
purchase of machinery; improvement of transport 
facilities; and protection from foreign competition. 
When industrial expansion has reached an ad- 
vanced stage, the local authorities may step in to 
control industrial location through industrial plan- 
ning. Legislation may be passed to restrict industrial 
locations only to certain limited zones beyond 
which further expansion will be forbidden. A Green 
Belt zone is often designated around towns so that 
town dwellers can reach pleasant countryside and 
urban sprawl does not engulf amenity areas. Alter- 
natively when industrialists wish to develop certain 
areas, e.g. in national parks or areas of natural 
beauty, restrictions are placed on noise, smoke, size 
of buildings and so on. This may impose costly res- 
trictions and discourage development, e.g. phos- 
phate deposits have not yet been developed in the 
North York moors in north-east England because 
of such restrictions, Industrial location may also be 
restricted by being limited to certain industrial es- 
tates allowed for in town plans. 


8. Industrial inertia 


Although coal is now not the only source of fuel 
and other industrial requirements may be lacking, 
e.g. raw materials may have been exhausted, it is 
clear that traditional industrial areas, most of them 
based on coalfields, are still very important. The 
failure of industry to move immediately from one 
area to another when locational advantages and dis- 
advantages change is called industrial inertia. It is 
due to three main factors, 

(a) In an area with a tradition of industrial em- 
ployment or with a traditional concentration on a 


particular industry, a body of skilled and experienced 
workers will be built up. This will influence indus. 
trialists when deciding whether to move to a new 
site or to stay where they are. It may also attract 
new industries to otherwise declining areas, 

(b) A long-established industrial area has usually 
acquired a good transportation network of roads, 
railways, canals and so on. An industry moving to 
a new site might face transportation difficulties, In 
the existing site good communications mean that 
even if fuel supplies or raw materials are no longer 
available these can be very easily brought in byroad 
or rail. 

(c) Thirdly, and most important, the cost of 
building and equipping a factory is extremely high, 
Industrial establishments do not readily undertake 
a complete move with the new building and tooling- 
up costs that this entails. This means that existing 
sites continue to be occupied long after their origi- 
nal advantages have gone and a move is only made 
when the disadvantages thoroughly outweigh the 
advantages. Since long-established industrial areas 
have labour and transportation advantages, and 
sometimes a local market in the form of other fac- 
tories which use the finished goods, this may not 
happen quickly. New types of industry such as elec- 
tronics and petrochemicals, which have no long 
tradition of location in a particular area are most 
likely to be set up in new districts, while heavy 1n- 
dustries like iron and steel, machine tools or ship- 
building are least likely to move. However, if addi- 
tional plants are required these will probably be 
located in the most advantageous areas at the pre- 
sent day. In some old industrial areas where many 
industries have moved away but labour and bed 
port advantages are still attractive, an meek 
factor may be the availability of cheap sites vaca! 
by other industries. He 9 

Industrial inertia ceases after a certain est 
When disadvantages build up and competition p 4 
new areas grows, industries are likely to move: 
instance, the cotton textiles industry of the ri 
moved from New England to the South baler 
the accumulated disadvantages of its old wer 
e.g. expensive labour, difficulties of sere pe 
age of power supplies and overcrowding. ren 
to the South because the new region ha sstora 
major advantages, e.g. cheap labour, nearne rest 0 
materials, better communications with ee A 
the country, availability of cheap H.E.P. 
and plenty of room for expansion. The skilled 


might still not have operated, however, ! ° ing 
bour had been required, for there was no nel 
of industrial employment in the Sou duction 


ores pnan : ro! 
technical innovations in machinery and P 
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methods made it possible to employ relatively fewer 
skilled workers, and under these circumstances the 
advantages of the South outweighed those of the 
North. 


9. Other factors 


Apart from the major locational factors des- 
cribed above, a number of minor factors are also 
important for particular industries. Some of the 
more important of these are as follows. 

(a) AVAILABILITY OF SITES. Some industrial 
plants have to be sited on level ground and this pre- 
yents their establishment in hilly regions. Others re- 
quire such a vast acreage of land that the cheapness 
of available land is a primary consideration. The 
Ford automobile plant at Dagenham, Essex, 
sprawls on a 500 acre (200 ha) site of cheap non- 
agricultural land near the Thames estuary. The high 
cost of urban land has driven many industrialists to 
set up further away from the major urban centres. 
Lack of room for expansion in the narrow valleys 
around Pittsburgh is one of the reasons why more 
recent industrial expansion has been concentrated 
in the Great Lakes shorelands. 

(b) CLIMATE. Climatic factors sometimes have 
to be taken into account especially in countries with 
extremes of climate. Costs of heating or air condi- 
tioning factories or offices may be prohibitive. Hot 
or damp climates may create problems of storage, 
and climatic factors such as severe winters or annual 
floods may affect transportation adversely. 

_ The humid climate of Lancashire, due to prevail- 
ing westerly winds from the Atlantic, has often 
been cited as one of the advantages of establishing 
the cotton spinning and weaving industry in the 
area, This may have been a minor factor in the past 
but it was never of overriding importance and is not 
at all important today. Humidityeis important to 
the extent that cotton threads snap easily in a dry 
atmosphere but nowadays humidity inside the mills 
can be controlled artificially and maintained at a 
desirable level. 

Good weather, with clear blue skies and relatively 
Stable atmospheric conditions, is ideal for testing 
aircraft and launching rockets. It may be a minor 
factor influencing a southward and westward drift 
of aircraft and space engineering in the USA: 
Good weather in California was one of the reasons 
which led to the growth of the film industry in 
Hollywood. In every case, however, climatic factors 
are only of minor importance compared with such 
considerations as raw materials and fuel supply, 
transport, markets and labour supplies. _ 

(c) WATER SUPPLY. Certain industries, espec- 


ially iron and steel, aluminium smelting, thermal 
power generation, pulping of timber, synthetic fibre 
manufacture and chemicals, consume enormous 
quantities of water either in processing the raw ma- 
terials or for cooling purposes. Such industries are 
therefore best located along rivers, by lakes or 
where a piped water supply is readily available. 


To produce a pound of rayon, it requires at least 100 gal- 
lons (0.45 cu. m) of water; a ton of steel, 65,000 gallons 
(292.5 cu. m); and per kwh. of thermal electricity 8,000 
gallons (36 cu. m). It is estimated that the steelworks of 
Shotton in England consume as much as 66 million gallons 
(297,000 cu. m) of water per day and one synthetic fibre 
plant uses more water than the entire population of a town 
of 50,000 to 100,000.1 


Some water has special qualities which may be 
of use. For example, the soft water from the Pennine 
streams rising on the Millstone Grit has been found 
most suitable for the dyeing and bleaching of tex- 
tiles. This was of considerable importance in the 
early days of the textiles industry when chemically 
processed soft water was not available. Similarly, the 
local gypsum and hard water from the River Trent 
have assisted in the growth of the brewery industry 
of Burton-on-Trent, which is still the leading beer- 
making centre in England. Nowadays, chemically 
pure water is used after treatment in the manufac- 
ture of soft drinks, drugs, processed food, textiles 
and even machinery. Large quantities of clear, 
chemical-free water are needed in pulp mills, which 
is one reason for their forest location away from pol- 
luted rivers. When water is used merely for cooling 
purposes, however, it is the quantity and not the 
quality of the water that matters. Sea-water is often 
perfectly suitable. The lack of water for industrial 
use is one of the factors that prevent large areas of 
the deserts and the continental interiors from be- 
ing industrialized. The per capita consumption of 
water is one way of comparing the degree of indus- 
trial development in various countries. Most indus- 
trially undeveloped countries consume less than 8 


- gallons (36 litres) of water per day per person, while 


the highly industrialized nations use more than 
1,000 gallons (4.5 cu.m) per capita. 
There are several other minor factors in some in- 
stances. Historical accident may bring an industry 
to a new location. For example, the migration of 
Flemish and French craftsmen to England helped 
to initiate the textiles industries in the sixteenth and 
seventeenth centuries. A classic example of acci- 
dental location is the choice of Clermont Ferrand 
in the centre of France as the centre of the Michelin 


1H.R. Jarrett, A Geography of Manufacturing, Macdonald 
and Evans, 1969. 
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rubber and tyre-making industry. This site has no 
inherent advantages and is distant from ports and 
major population centres. Inherited skills in tradi- 
tional industries, e.g. watch-making in Switzerland, 
or specialization in products not often produced in 
other parts of the world, e.g. batek cloth making in 
South-East Asia, may also help to localize indus- 
trial development. 


Summing up 


When analysing the factors which favour indus- 
trial development at certain locations one must take 
into account not only present-day factors but also 
past factors which may still exert an influence on 
location as a result of industrial inertia. Future 
changes should also be borne in mind. New high- 
ways or railways may alter the advantages of certain 
areas or may open up new areas for industrial de- 
velopment. Changes in technology may often preci- 
pitate changes. For example, the growth in the size 
of oil tankers so that they can no longer negotiate 
the English Channel with a full load, has led to the 
growth of refining industries in south-west Ireland 
at Bantry Bay; mechanization and automation may 


alter the labour requirements or the Power require. 
ments of an industry sufficiently to make a change 
of site necessary. Since governmental interference 
and planning play so importanta role, a change of 
government may result in changes in incentives or 
changes in policy which may result ina redistribu. 
tion of industrial development. These changes may 
affect not only one country but others around the 
world. For instance, the victory of the Conservative 
party in the British election in June 1970 brought 
with it a modified Far East policy, i.e. the total 
withdrawal of British troops from Malaysia and 
Singapore was delayed, and this has boosted the 
foreign investment prospects of that part of the 
world. The changing policy of the U.S.A. towards 
the war in Vietnam and Cambodia will also greatly 
affect economic and political stability and therefore 
may hinder industrial development. 

Factors such as changing technology, changing 
fuels, government interference, industrial planning, 
the use of new raw materials such as plastics, and 
so on, may have profound effects on the future de- 
velopment of industry and may gradually change 
the pattern of industrial regions around the world. 


THE MAJOR INDUSTRIAL REGIONS 
OF THE WORLD 


In the light of the various factors that influence in- 
dustrial location, the main industrial areas shown 
in Fig. 15.12 will be described. Their locational ad- 
vantages and their major industries will be outlined. 


Europe 


à Europe was the home of the Industrial Revolu- 
tion and was the first to develop heavy industries 
on a large scale. In terms of industrial output, the 
variety of industries and the number of people em- 
ployed in the industrial sector, it is still the greatest 
in the world. European industries have the follow- 
ing characteristics. 

1. A high degree of technological proficiency, es- 
pecially in the fields of engineering, textiles, chemi- 
cals and electronics. 

2. Industrial areas are usually located on or near 
the coalfields, though some of the newer industries 
such as electro-metallurgical and electrochemicals 
industries in Sweden and Switzerland are based on 
hydro-electric power. Industries based on petro- 


chemicals are located at the importing ports such 
as Antwerp, Rotterdam and Europoort. i 

3. Industrial establishments are often rather ef 
with less modern equipment than their counterp i 
in Japan or some parts of the U.S.A. Steam Pi 
from coal is still used in some cases. Factoria 
were destroyed during the two world wars, alle 
ever, have been replaced by more modern ins ai 
tions. Newer factories are either oil-powered or 
by electricity. | 

4. Industrial operations are highly oe 
The Europeans, especially the British, for thei 
French and Swiss have long been noted venti 
inventive genius and are responsible for ee 
with a wide range of industrial applicant p 

5. Europe has a large, town-based a met 
ulation. A large proportion of its people Euro 
factories and enjoy a high standard of ee effort 
pean education is technically biased and i dustrial 
is made by the governments to improve 
facilities. 
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e major manufacturing district 


15.12 World distribution of manufacturing districts. 


_ 6 The manufacturing belt of Europe is not con- 
tinuous. The principal manufacturing zone extends, 
from west to east, from Britain through north-east- 
tern France, Belgium, the Rhinelands of West Ger- 
many, Saxony-Bohemia to Silesia. Other important 
industrial areas are found on the Swiss Plateau, 
northern Italy, in central Sweden and in many 
large towns and cities throughout Europe such as 
London, Paris, Berlin, and Milan (Fig. 15.13). 
GREAT BRITAIN. Most of Great Britain’s in- 
dustrial regions are very closely associated with the 
coalfields. The country is highly urbanized and the 
vast majority of the people work in some type of 
industry. The following are the major industrial 
areas. 

(a) The Midlands. This is the largest British in- 
dustrial belt centred at Birmingham. Its early growth 
was entirely due to the presence of coalfields, but its 
central location has been its most lasting advantage 
and has brought about the development of a dense 
network of roads and railways. Today industrial 
power is provided not only by coal but also by ther- 
mal electricity and imported oil. The region makes 
anything ‘from a pin to a battleship’,. but specializes 
in smaller metal-goods manufacture and high qual- 


ity items. Heavy goods would incur high transport 
costs from this inland position. The South Stafford- 
shire coalfield has long supported a thriving metal- 
lurgical industry in the industrial conurbation form- 
ed by Birmingham, Dudley, Wolverhampton, Wall- 
sall and West Bromwich, often called ‘the Black 
Country’ because of its smoky, dirty appearance due 
to centuries of industrial development. It has iron 
and steel, engineering, transport equipment, elec- 
trical apparatus, hardware, glassware and vehicle 
components industries and many minor manufac- 
tures such as needles, nails, locks, keys, brassware 
and jewellery. 

Coventry, the heart of the automobile industry, 
is located on the Warwickshire coalfield. It began 
with the making of bicycles, and sewing machines 
and later turned to cars, coaches and trucks. It is 
the headquarters of British Leyland which is the 
largest British automobile corporation and Rootes 
(now part of the Chrysler corporation) also has fac- 
tories here. Smaller industrial towns include Rugby 
(locomotives). 

North of Coventry is the Leicestershire coalfield, 
on which is found Burton-on-Trent, the. largest 
brewery town of Britain. The other industrial cen- 
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GREAT BRITAIN 
Newcastle 


Marseilles € 


tres include Derby, noted for textiles and engineer- 
ing and Nottingham, which specializes in hoisery, 
pharmaceuticals and cigarettes and tobacco. On the 
North Staffordshire coalfield is the pottery town of 
Stoke-on-Trent which originally depended on local 
coal and clay. Kaolin is now brought from Corn- 
wall. The pottery industry grew in importance in 
the eighteenth century because of the skill and en- 
terprise of Spode and Wedgewood, and is still ex- 
tremely important. It now uses electric kilns and 
imported raw materials, 

(b) North-east England. This is Britain’s leading 
centre for heavy engineering and a wide range of 
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etallurgical industries. By virtue ofi 
the erthennberiand and Durham a 
proximity to the iron ore of the i 
(now exhausted), it developed a t : 
steel industry, with related neem 
constructional engineering, ao 
and glass industries. These now re He 
ported iron ore and oil as well as die 
castle on the River Tyne has shipbul p 
port equipment industries. Other a 
centres are Darlington (locomotives 0 
gineering), Middlesbrough (iron a 
head (structural engineering), Sunder 
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engineering), West Hartlepool (shipbuilding), South 
Shields (port industries) and Billingham (chemicals, 
especially fertilizers, drugs and synthetic fibres). 
(c) Yorkshire, Nottinghamshire and Derbyshire. 
Britain’s premier woollen and worsted textiles re- 
gion in the Aire and Calder Valleys is centred 
around Bradford and Halifax (worsted), Hudders- 
field and Wakefield (woollens) and Leeds (gar- 
ments). Coal from the Yorkshire coalfield and the 
soft water from the Pennine streams for washing, 
bleaching and dyeing were ideal for processing local 
wool from the Pennine sheep. The textile mills are 
now highly mechanized and make use of imported 
wool. Other industries in the region include the 
manufacture of textile machinery. 

Extending southwards from the West Riding tex- 
tile region is another outstanding industrial dis- 
trict centred at Sheffield, the world’s largest cutlery 
town. Its growth was due to the availability of both 
coking and steam-raising coal from the Derby- 
shire-Nottinghamshire coalfields, iron ore from 
Lincoln and Northampton and the limestone of the 
Pennines, as well as a tradition of skilled labour in 
cutlery-making. The region has an important iron 
and steel industry with about 25 steel works in Shef- 
field alone, and many blast furnaces and rolling 
mills in surrounding towns. The engineering indus- 
try is also well-developed, producing tools, machine 
parts, locomotives and other metal products. The 
chief steel and engineering towns, apart from Shef- 
field, are Rotherham, Doncaster and Chesterfield. 
This inland region, especially Sheffield, has retained 
its importance even though the largest iron and 
steel mills are now on the coast, because of the high 
quality of the finished goods. This offsets higher 
transport costs. 

(d) The Lancashire Region. On the other side of the 
Pennines in Lancashire is the cotton textiles region 
of Britain, centred at Manchester and served by the 
port of Liverpool. With local power from the Lanca- 
shire coalfield, imported cotton from the U.S.A. 
and Egypt, salt from Cheshire and the technological 
skill of the local people, the region was able to devel- 
op into the cotton textile centre of the world. The 
main towns are Bolton and Bury (spinning) and 
Blackburn and Rochdale (weaving). The cotton 1n- 
dustry has declined rapidly during the twentieth cen- 
tury but other traditional industries have continued 
to grow. Shipbuilding (Liverpool and Birkenhead), 
marine engineering, chemicals (Widnes, Runcorn, 
Warrington) and the processing of many tropical 
products are important in southern | Lancashire. 
Soap is made at Port Sunlight; margarine at Brom- 
borough near Manchester; glass at St. Helens; 
heavy chemicals along the Manchester Ship Canal; 


oil is refined at Ellesmere Port and motor vehicles 
are assembled at Halewood. 

(e) The Cumberland Region. This is a smaller in- 
dustrial area on the north-west coast of England 
which developed an iron and steel industry based 
on the coal of the Cumberland coalfield and the 
haematite iron ore of Furness and Cleator. There 
are blast furnaces and rolling mills at Maryport, 
Workington, Whitehaven and Barrow on the coast. 
(f) Greater London Industrial Region. The metro- 
polis of London with its 8 million inhabitants na- 
turally attracts many industries. It is the capital, a 
leading seaport, and a financial centre of interna- 
tional importance, and its large population pro- 
vides both labour and a large and affluent market. 
The-range of manufactures is wide, including ce- 
ment, oil refineries (in the Thames estuary), metal 
working, chemicals, and electrical industries as well 
as market-based industries such as foodstuffs, wear- 
ing apparel, musical instruments, tobacco, furni- 
ture, perfumes and cosmetics, luxury goods, print- 
ing and publishing. 

(g) South Wales. South Wales was originally a 
coal-mining region, yielding both anthracite and 
bituminous coal and exporting them to the conti- 
nent. Coal output has declined but the industries 
which grew up in the Bristol Channel ports such as 
Cardiff, Swansea and Port Talbot are still impor- 
tant. These are mainly the manufacture of steel and 
metal products. There are large steel works at New- 
port, Llanelli, Port Talbot and Margam. Swansea 
has always been a producer of tin-plate, based first 
on Cornish tin and now on imported tin from West 
Malaysia and Nigeria. Cardiff has engineering 
works, food processing and general manufactures. 
The declining coalfield towns farther inland have 
some new light industries such as rubber goods and 
synthetic fibres. rene 

(h) Central Scotland. The heart of Scottish indus- 
trial activity is in the Central Valley and Clydeside, 
the area around Glasgow, is the most important. 
The dominant industry in central Scotland is iron 
and steel, made at Glasgow, Motherwell, Coat- 
bridge, and other towns. Shipbuilding is concen- 
trated on Clydeside from Glasgow to Greenock. 
The string of industrial towns along the Clyde val- 
ley has developed special industries, e.g. Port Glas: 
gow (shipbuilding), Dumbarton (engineering), Cly- 
debank (sewing machines) Rutherglen (chemicals), 
and Renfrew (marine engineering). Apart from 
Clydeside the main industrial centres are on the 
coalfields of Lanarkshire, Fifeshire, Ayrshire and 
Midlothian. 

(i) The Belfast region. This is the main industrial 
area of Ireland and is noted for shipbuilding and 
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the linen industry. Raw materials for both are main- 
ly imported. Newer industries in the region include 
synthetic fibres which are replacing linen. 
FRANCE. France has many important industries 
but as a whole is far less urbanized and industrial- 
ized than Britain. The major industrial areas are as 
follows (Fig. 15.13). y 
(a) The north-east industrial region. This is the 
largest single industrial district of France noted for 
iron and steel, textiles and engineering. Two major 
factors, the presence of the coalfields of Nord and 
Pas-de-Calais (a continuation of the Sambre-Meuse 
coalfield of Belgium) and the relative ease with 
which iron ore can be brought from Lorraine or 
imported from Sweden, make industrial growth pos- 
sible. The iron and steel towns of Dunkirk, Douai, 
Denain and Valenciennes also make metal parts and 
machinery. Textiles are, however, more important. 
Lille makes cotton, woollen, linen and synthetic tex- 
tiles. Roubaix, Tourcoing, Armentières and Cam- 
brai are the other major textile towns. Some of 
these towns also manufacture agricultural machin- 
ery and have chemical plants associated with the 
textile mills. , 
(b) Lorraine. This region makes two-thirds of 
French iron and steel. The industry is based on local 
minette ores and on some local and some imported 
coking coal. Rolling mills and tin-plating works are 
also found in the region but engineering is less well- 
developed than in the north-east. The main indus- 
trial towns of Lorraine are Metz, Thionville, Long- 
wy and Nancy. 
(c) Greater Paris. The area of greater Paris con- 
tains 8.5 million people, more than ten times the 
population of Marseilles, the second city of France. 
It therefore provides a vast labour force and a large 
market. It makes a very wide range of goods such as 
jewellery, cosmetics, ornaments, porcelain, wearing 
apparel, cigarettes, furniture, musical instruments, 
precise scientific instruments, automobiles, loco- 
motives, aircraft and chemicals, 
(d) Isolated industrial towns. Unlike Britain, 
France has few large industrial areas, but there are 
some fairly significant industrial towns that have 
grown on the basis of local factors. The small coal- 
fields of Le Creusot, St. Etienne and Ales have sup- 
ported iron and steel industries which now use im- 
ported iron ore from Africa and Sweden though 
they originally had local ore supplies. St. Etienne 
makes armaments and bicycles; Clermont Ferrand 
in the heart of the Central Massif, is the home of 
Michelin tyres; Limoges is a notable pottery centre; 
Lyons is a great silk-making city and also produces 
rayon and nylon. Marseilles has several oil refin- 
eries and specializes in the processing of products 


from the old colonial areas: sugar refining, soap and 
margarine making, leather tanning, fruit canning 
and processing. 

WEST GERMANY. The West German industrial 
areas are more concentrated and much greater in 
extent than those of France. Industries are based 
mainly on coalfields (Fig. 15.13), though other raw 
materials such as iron ore of the Ruhr, and timber 
in the Black Forest have assisted industrial develop. 
ment considerably. 

(a) The Ruhr-Westphalia region. This is the largest 
German industrial region. The factors which con- 
tributed to its growth include the presence of the 
Ruhr coalfield with excellent coking coal for steel 
making; iron ore from nearby Siegerland and later 
from around Miinster and from Lorraine and Swe- 
den; and cheap transport of bulky goods on the 
River Rhine. Iron and steel is made at Duisburg, 
Essen, Bochum and Dortmund. This area is also 
noted for engineering works. Further south around 
Dusseldorf and Leverkusen, heavy chemicals and 
petrochemicals are the main industries. Solingen 
and Remscheid specialize in cutlery and textiles are 
made at Wuppertal, Krefeld (silk) and Mönchen 
Gladbach (woollens and garments). The vast indus- 
trial conurbation with a population of about 5 mil- 
lion people forms a large source of labour and a 
large market. In addition to heavy industries there 
are many consumer goods and service industries 1 
the region. ; 
(b) The Middle Rhine industrial area. The piat 
spread industrial complex at the confluence of the 
Rhine and the Main enjoys the advantages me 
water transport, and convergence of rail and ee 
routes. Frankfurt is a railway engineering ia 
with electrical, engineering, automobile and ql t 
icals industries. Mainz has leather, bron int 
engineering industries. Farther south both es 
heim and Ludwigshafen with water-transport nee, 
materials, have developed many in c ith 
cals, electrical engineering, agricultural implem 
iron and steel. 

(c) Other industrial cities of Germany. eer oe 
the large industrial regions there are seve aia 
cities which have developed a wide range si indus 
tries. West Berlin is the largest and seni capi 
trial development to its former status as er g00ds 
of the whole of Germany. It makes eee has im 
such as furniture and luxury articles, re cal indus 
portant chemicals, engineering and o vipme 
tries. Electrical apparatus and ee qu 

are most important. It makes genera Y. ransport 
items which can withstand the cost P arket bast 
across East Germany as well as eet sed on the 
industries. Industrial development is 94 
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support of the government, for otherwise West Ber- 
lin would be too insecure to attract much invest- 
ment. Hamburg is a major port with important ship- 
building and marine engineering works. Munich 
makes beer, musical instruments, scientific instru- 
ments, photographic equipment. Stuttgart makes 
automobiles, optical and surgical equipment, car 
components and watches. Hanover- has metal and 
chemical industries and Aachen and Saarbrucken in 
the west of the country are based on small coalfields 
and have iron and steel, engineering and textile in- 
dustries. 

EAST GERMANY. The main industrial areas of 
East Germany are based on the Saxony coalfield 
and the Stassfurt salt deposits. The Elbe provides 
excellent water transport. Leipzig is famous for its 
optical instruments and Jena for Zeiss photogra- 
phic equipment. Dresden is the centre for Dresden 
porcelain and Karl Marx Stadt for textiles. The 
abundant supply of potash salts in Saxony has led 
to the development of all kinds of chemicals indus- 
tries in such towns as Magdeburg, Stassfurt and 
Halle. Other industries in the region include pro- 
cessing of agricultural products from the surround- 
ing region; printing and publishing; and engineer- 
ing. East Berlin, the capital of East Germany, is 
another major industrial centre with engineering, 
textiles and electrical industries. 

OTHER EUROPEAN INDUSTRIAL REGIONS 
(EXCEPT U.S.S.R.). Britain, France and Ger- 
many are the major European industrial countries 
but most European countries have some important 
manufacturing activities (Fig. 15.13). These are 
outlined below. 

In Belgium heavy industries are found on the 
Sambre-Meuse coalfield, particularly at Liege, 
where John Cockerill constructed the first Belgian 
blast furnace in 1823. Charleroi makes cutlery, 
mining equipment, chemicals and electrical appli- 
ances, Mons has textiles and brewery industries 
while Namur is noted for agricultural engineering. 
The outskirts of Brussels, the capital of Belgium, 
have many industrial activities including textiles, 
chemicals, paper, food processing and metal goods. 
It is linked to its premier port Antwerp which spe- 
cializes in diamond cutting and has rapidly-growing 
port industries including shipbuilding, oil refining 
and petrochemicals, and mechanical engineering. A 
textiles manufacturing area is concentrated in the 
Lys valley with emphasis on linen textiles at Ghent, 
Courtrai and Tournai. The town of Bruges special- 
izes in lace and embroidery. There are a number of 
important industrial towns located on the Kempen- 
land coalfield which make bricks, paper, glass and 
chemicals and smelt metals such as zinc and 


copper. Genk, Hasselt and Turnhout are the main 
towns. 

South of the Belgian Ardennes is the Grand 
Duchy of Luxembourg which has only one major 
industry: the iron and steel industry. This is located 
at the town of Esch, and at the neighbouring cen- 
tres of Dudelange and Differdange on the iron- 
fields. It derives its low-grade minette iron ores 
from the continuation of the French Lorraine iron- 
fields. The ore, which has a high content of phos- 
phoric impurities, could not be successfully worked 
till the invention of the basic Bessemer process of 
iron smelting in 1878. Luxembourg City has engi- 
neering industries. Steel makes up 85 per cent of 
the annual exports of Luxembourg. 

The Netherlands has 40 per cent of its population 
engaged in the industrial sector and many branches 
of modern industries are well-represented there. 
Marine engineering and shipbuilding are important 
in Rotterdam, Schiedam and Dordrecht. Engineer- 
ing industries are well-developed in Utrecht (light 
machinery), and Eindhoven (electrical engineering, 
home of the Philips electrical company). Chemical 
plants are found in Pernis and Europoort near Rot- 
terdam, and Maastricht on the Limburg coalfield. 
There are a number of towns noted for textiles: 
Tilburg (woollen textiles), Eindhoven (linen), Ens- 
chede (cotton), Arnhem (rayon) and Breda (syn- 
thetic fibres). Amsterdam has long been a centre for 
diamond cutting and Arnhem for tin smelting. Oil 
refineries are located in Rotterdam, Pernis and Eu- 
ropoort. Dairying, brewing, sugar refining, food 
processing and oil milling are also important indus- 
tries in the larger towns in the agricultural polder- 
lands. Industrial activity in the Netherlands is much 
more important than many people realize, for the 
country is usually thought of as an agricultural one. 

Amongst the Scandinavian countries, Sweden is 
the most industrialized. The main industrial region 
is in central Sweden, the so-called Lake Depression, 
with its main centre at Stockholm. Sweden has the 
richest iron ore resources of Europe, has developed 
much hydro-electric power and has a long history 
of technological skills. Some of its internationally- 
known exports include Volvo and Saab cars, Bofors 
guns, Aga beacons, Electrolux refrigerators, La- 
val cream separators, Ericsson telephones, Nobel 
dynamites and Johansson’s instruments. The indus- 
trial towns are well-linked by railways, roads and 
inland waterways. Stockholm’s engineering prod- 
ucts can be transported by the Göta Canal to 
Göteborg, the premier port and leading shipbuild- 
ing centre of Sweden. Eskilstuna is known as ‘the 
Sheffield of Sweden’ and produces excellent cutlery 
and ornamental goods. Other metal and engineer- 
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ing centres are Vasteras, Falun, Dannemora and 
Oxelösund. Orebro makes footwear, Norrköping 
makes textiles; and Karlstad, Norrköping, Orebro 
and Trollhättan make paper. ; z 
Norway’s leading industries are marine engineer- 
ing, shipbuilding, fish-canning and the pulp and 
paper industries. There are aluminium smelting 
plants at Odda and Ardal, and iron and steel is 
made at Mo-i-Rana. The capital Oslo, located on 
Oslo Fiord, and its surrounding region has pulp 
mills, shipyards, chemical plants and fish-canning 
factories. The towns of Bergen, Trondheim, and 
Stavanger are noted for their fishing and shipping 
activities. Electro-chemical industries are well-devel- 
oped in the Glommen Valley and Telemark where 
cheap H.E.P. is available. Such plants manufacture 
fertilizers, plastics, explosives, and smelt ferro- 
alloys. 

Denmark’s industries are centralized at Copen- 
hagen in Zealand. Dairying and agricultural indus- 
tries are important but chemicals, textiles, fishing 
vessels, beer (Carlsberg), silverware, machinery and 
electrical equipment are also made. Copenhagen 
also specializes in diesel engines. The smaller indus- 
trial towns such as Odense, Flensburg, Esbjerg and 
Aarhus are concerned mainly with agricultural in- 
dustries: grain-milling, sugar-refining, and food- 
processing, especially the production of butter, 
cheese, milk and meat. 

Despite its mountainous nature, Switzerland is 
highly industrialized. Four main branches of indus- 
tries are important, namely watch-making, engi- 
neering, chemicals and textiles. Because of its land- 
locked position, which raises costs of transportation 
of raw materials, Switzerland specializes in manu- 
facturing articles that are high in value but small in 
bulk. The Swiss Plateau has the greatest concentra- 
tion of industrial plants based mainly on cheap 
H.E.P. from the. Alps. The engineering industry 
(machinery, tools, electrical, surgical and optical 
instruments) is located at Zurich, Basel, and Baden. 
Textiles have always been a speciality of St. Gallen, 
Appenzell and Zurich. Clocks and watches are tra- 
ditionally a product of the Jura towns, e.g. La 
Chaux-de-Fonds, Biel and Le Locle which together 
make about 35 million watches annually, mainly 
for export. Swiss-made watches find ready markets 

„all over the world. The chemicals industry, which 
makes acids, drugs, plastics and synthetic fibres, is 
found in the larger towns, especially in Basel and 
Geneva. } 

In Italy industrial growth has concentrated in the 
north rather than the south but governmental influ- 
ence is helping to develop the south. The Lombardy 
Plain is the largest industrial region, and contains 
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the major industrial cities of Milan, Turin, 
and Mestre (Venice). H.E.P. from the Italian A 
and natural gas exploitation in Emilia and the 
delta have contributed greatly to the industrial 
of the north. The Po River, the ports of Genoa ai 
Venice and the close network of railways in t 
Lombardy Plain allow smooth movement of 
and workers, within the region. The large local 
our force is supplemented by migrants fro 
south. The densest industrial zone is that forn 
by the three cities of Milan, Turin and Genoa wi 
which are located a wide variety of manufa 
including iron and steel, chemicals, textiles, 
mobiles (e.g. Fiat cars, Vespa and Lambretta sco 
ers) machinery (e.g. Olivetti typewriters and sew 
machines), tyres (e.g. Pirelli), electrical goods 
agricultural machinery. Turin is noted for aui 
biles, rail coaches and aircraft and Milan for ti 
tiles (silk in particular) and engineering 
Genoa has shipbuilding and repairing indu 
Venice has long-established craft industries: Ver 
tian glass, lace, silverware, silk brocades and orn 
ments, and newer mainland towns such as Mes! 
and Porto Marghera have heavy industries. | 
In the South, Naples is the most important town 
with wine making and food-processing indus 
Iron and steel and petrochemicals have been 
duced in Taranto, Bari, Naples and Catania (S 
Rome has some light industries but is not a 
industrial centre. a 
In Poland there is an important industrial regi 
in the south of the country including the town 
Wroclaw, Czestochowa, Bytom, Katowice, í 
zow and Krakow, where coal mining, iron ands ‘ 
and heavy engineering, chemicals, textiles and 
lead refining are all important. The region i 
ted near the Silesian coalfield, and there ate 0 
iron ore, petroleum and natural gas roe 
Road, rail, and water communications a 
Elsewhere in Poland, Warsaw the, capital, 4 
Gdansk on the Baltic Sea are major inét 
towns. i a, 
Elsewhere in Europe there are few ini 
gions but many other large towns with well-Qe! 
oped industries. These include Barcelona, 
and Bilbao, Lisbon, Athens, Budapest, Vieng 
the capital cities of the other central ang $ 
European countries. 


North America 


Despite a somewhat later start 1n indvs 
tion than Europe, North America hati 
greater industrial and technological advan 
U.S.A. is now the wealthiest and most NE" 
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veloped nation in the world. Southern Canada is 
also well-developed. The reasons for this may be 
outlined as follows. i 

1. North America (U.S.A. and Canada) is a vast 
continent, twice the size of Europe and has a most 
varied range of relief and climate and therefore of 
agricultural products, which form raw materials for 
many industries. It accounts for a third of the 
world’s cotton, a quarter of its timber, and 20 per 
cent of its tobacco. 

2. North America is endowed with rich mineral 
resources. It has reserves of practically every known 
mineral and fuel. North America produces a third 
of the world’s petroleum, 80 per cent of its natural 
gas, a fifth of its coal, 40 per cent of its electricity. 

3. The population of North America was origi- 
nally made up of immigrants from the many ad- 
vanced European nations, especially the British, the 
French and the Germans. These people brought 
with them the experience, skill and technical know- 
how of their mother-countries and applied them in 
their new homes: North America thus had a ready- 
made skilled labour force for industrial develop- 
ment. This advantage has been maintained by ade- 
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quate educational and training facilities and a tech- 
nologically-biased educational system. It also at- 
tracts skilled scientists and technologists who mi- 
grate from countries where industrial progress is 
slower. This ‘brain-gain’ helps to give the U.S.A. 
a lead in scientific modern industries such as elec- 
tronics, computers and so on. 

4. Location on the opposite side of the Atlantic 
from Europe has stimulated trade and growing 
world markets have led to industrial expansion, The 
extension of water transport to the heart of the con- 
tinent, via the Great Lakes, has greatly stimulated 
industry by providing a cheap means of transport 
for raw materials and finished goods. 

THE U.S.A. The U.S.A. is the world’s leading 
industrial nation, There are six major industrial 
regions, which are described below (Figs. 15.14, 
15.15). 

(a) Southern New England. This part of north- 
eastern U.S.A., centred at Boston, was the earliest 
to be developed by settlers from England. The two 
dominant industries have traditionally been ship- 
building (at Boston and Quincy) and textiles (in- 
cluding footwear), but both have now declined as 


15.14 Major industrial districts of North America. Note the concentration of industrial activity in the Manufacturing Belt 
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15.15 Major industrial towns of north-east U.S.A. and the Lake Peninsula of Canada. 


newer centres with greater advantages have emerged 
in the mid-Atlantic States, the Great Lakes and the 
West. The engineering industry is still important, 
especially for the production of specialized goods, 
such as electrical machinery at Springfield, aircraft 
and armaments in Hartford, instrument-making at 
Bridgeport and textile-machinery manufacture at 
Worcester, Lowell and New Bedford. Two towns, 
Boston and Beverly, are specialists in footwear ma- 
chinery and the former is still one of the largest 
shoe-making centres in the world. The traditional 
textile towns are Lowell and Providence for woollen 
textiles; and New Bedford, Worcester and Fall 
River for cotton textiles; but these now produce 
mainly high-quality goods. Mass production is now 
more economic farther south. 

(b) The Mid-Atlantic States. The most densely 
populated part of the United States and also one 
of the most heavily industrialized is the Mid-Atlan- 
tic region, including the cities of New York, Phila- 
delphia and Baltimore. This region has a great di- 
versity of manufactures. Pennsylvanian anthracite, 
coal and oil from the Appalachians, as well as a 
steady supply of immigrants forming a vast, rela- 
tively skilled labour force, were the basis for the 
growth of an enormous industrial conurbation from 
New York to Baltimore. This vast conurbation has 
been called Megalopolis. The industries of the re- 
gion include all aspects of iron and Steel, engineer- 
ing, printing, electrical goods, wearing-apparel and 
consumer goods industries. 

(c) The Pittsburgh-Lake Erie Region. From Pitts- 
burgh to Lake Erie are a number of industrial towns 
which once drew coal from the Northern Appala- 
chian coalfield, and iron from the Mesabi Ranges 
via the Great Lakes, as the basis for a Prosperous 
iron and steel industry. The region has an excellent 


location between the Great Lakes and the metropo- 
lis of New York. The Connellsville coking coal is 
unexcelled for metallurgical purposes and also for 
the generation of thermal power. Pittsburgh became 
the ‘iron and steel capital of the world’. Together 
with the nearby towns of Wheeling, Youngstown, 
Warren, Sharon and Cleveland, Pittsburgh accounts 
for a quarter of the U.S.A.’s annual steel output. 
Other industries include mechanical engineering, 
glass, pottery and chemicals. The town of Akron 
is the world’s largest synthetic rubber and tyre- 
making centre. Cleveland specializes in bear 
parel and East Liverpool in pottery. Further north: 
east is Buffalo, generating H.E.P. from Niagara 
Falls, which makes chemicals, metal goods and is 
the largest flour-milling centre of the U.S.A. ws 
(d) The Detroit Industrial Region. At the wes 1 
end of Lake Erie is the greatest autoro wie 
facturing region of the U.S.A., centred at en 
The city was at first a centre for wagon nit of 
riage-making which later led to the assem i if 
automobiles in the region. It is the headquar 
several giant motor corporations includir i 
Chrysler, and General Motors. Other lone id- 
vantages were the large market for cars 1n NAN 
West, where other forms of transport, €.5- tly eh 
were relatively poorly developed in the ite steel 
tieth century; and the ease of transport ine 
from Pittsburgh via Lake Erie. The pee 
dustry extends to many other towns aoe Dear- 
troit, e.g. Lansing, Flint, Jackson, Fon kod wit 
born and Toledo, and car assembly 1s maki 
other branches of manufacture such as ee : 
electrical wires, glass, batteries, paints, n 

loyed steel, spare parts and componen ™ tine 
(e) The Lake Michigan Region. Ano nee: 
industrial area is that of the southern sho 
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Michigan of which Chicago, with a population of 
7 million, is the largest city. There are some 10,000 
factories in and around Chicago, amongst which 
the iron and steel plants are the most important. 
Other industries are based on the agricultural pro- 
ducts of the surrounding regions, e.g. meat-packing, 
grain-milling and the making of agricultural ma- 
chinery. Chicago is a focal point at the convergence 
of roads and railways from all over the U.S.A. This 
gave rise to the construction and repair of railway 
engines, coaches and other transport equipment. 
Milwaukee, further north on the western shores of 
Lake Michigan, has steel, engineering, brewing, tex- 
tiles, footwear, meat-packing and automobiles in- 
dustries. Gary, near Chicago, is most concerned 
with iron and steel production. 

(f) The Southern Appalachian Region, A very dis- 
tinctive steel-making area is centred at Birmingham 
in the Piedmont of the southern Appalachians in 
the state of Alabama. The availability of both coal 
and iron, later supplemented by oil and hydro-elec- 
tric power from the Fall Line are responsible for 
the growth of this industrial area. Birmingham and 
the nearby towns of Bessemer, Annistoñ, Gadsden 
and Atlanta have many other interests, including 
cotton textiles, chemicals, metal works and machin- 
ery manufacture. 

(g) Other industrial cities of the U.S.A. Within 
the central United States are a number of large, re- 
latively isolated, industrial towns. St. Louis has 
meat-packing, flour-milling, footwear, and agricul- 
tural machinery industries. Kansas City has similar 
manufactures plus aircraft and oil refining. Others 
like Omaha, Cincinnati, Indianapolis, Denver, St. 
Paul and Minneapolis, and Memphis concern them- 
selves mainly with agricultural industries, being lo- 
cated in the midst of America’s richest agricultural 
region. Flour-milling, meat-packing, cotton textiles 
and food processing are some of the major indus- 
trial undertakings. 

Bordering the Gulf of Mexico are several towns 
that serve as the outlets of the Mississippi Basin and 
have industries linked with the oil found in the re- 
gion. New Orleans has oil refining, chemicals, and 
cotton textile industries, while Houston, further 
west, houses the U.S. space laboratory. It refines 
oil, builds ships, spins textiles and makes synthetic 
rubber. Dallas, Galveston and other medium-sized 
towns are concerned with petrochemicals, textiles 
and other industries. 

On the Pacific Coast are several large cities: San 
Francisco is engaged in oil refining, shipbuilding, 
steel-making and food processing. Los Angeles and 
San Diego in southern California have cinemato- 
graphy (at Hollywood), oil refining, steel, aircraft 


engineering, food processing and many other indus- 
tries. Seattle, Washington, is associated with lum- 
bering, fish-canning, aluminium-smelting, aircraft 
and electrical engineering. 

CANADA. Canada’s industrial areas are rather 
restricted by its northerly latitude and sparse popu- 
lation. Its main industrial region, stretching from 
the Lake Peninsula to Montreal along the St. Law- 
rence is a continuation of the American Great Lakes 
industrial area to the South (Fig. 15.14). Good acces- 
sibility, cheap H.E.P. and the investment of Amer- 
ican capital are some of the main factors that have 
resulted in the expansion of industry. Toronto, the 
second largest Canadian city, has engineering, auto- 
mobiles, chemicals, textiles, saw-milling, pulping, 
food processing and other industries. Some of these 
industries are also found in its industrial suburbs 
and satellite towns of Oshawa, Clarkson, Oakville 
and others. The city of Hamilton at the western end 
of Lake Ontario concentrates on heavy engineering 
and has been nicknamed ‘the Birmingham of Ca- 
nada’. It makes iron and steel, cars, porcelain and 
agricultural machinery. Hamilton produces 50 per 
cent of Canada’s annual steel output. Windsor and 
the adjacent towns of the Lake Peninsula have auto- 
mobile and tyre-making industries due to their 
proximity to Detroit. One of the world’s largest oil 
refineries is located at Sarnia, on the shores of Lake 
Huron, while aircraft are designed and tested at 
Malton. The chief industry of Kingston is locomo- 
tive manufacture and that of Guelph is electrical 
engineering. 

Further down the St. Lawrence are pockets of 
industrial concentration at Montreal, Quebec and 
Ottawa. The industries of Montreal, the largest city 
of Canada, are comparable to those of Toronto with 
emphasis on shipbuilding, oil refining, railway en- 
gineering, chemicals, paper and pulp. It is also the 
leading grain port and headquarters of the C.P.R. 
(Canadian Pacific Railway) and CN.R. (Canadian 
National Railway). Quebec specializes in marine 
engineering and shipbuilding, but Ottawa, the na- 
tional capital, has mainly saw-milling, paper and 
pulp-making industries. Agricultural industries 
such as food processing and machine making are 
also found in this region. : 

In the continental interior of the Canadian Prai- 
ries Winnipeg is most prominent, especially in wheat 
milling, brewing, textiles, fur dressing and tanning. 
Edmonton is becoming very prosperous because of 
the mining of oil, natural gas, potash and coal in 
the vicinity. It also has agricultural industries. Van- 
couver on the Pacific coast is'a centre for lumbering, 
timber industries, fish-canning (salmon) and metal 


smelting. 


498 


chief industrial 
e cities 


major industrial 
regions 


Riga” BALTIC iF 
COAST m Kalinin 
a engineering 
+ shipbuilding » 
J Smolensk 
Tula’ 


DONBAS 


iron and steel 


MOSCOW 
REGION 

æ iron and steel 
engineering 
textiles 


Moscow e S 
-= Gorkiy 


@ Kuybyshev 
petrochemicals 


Kiev 2 Khai PE 
= engineering 
_ chemicals 


Perm 


other metallurgical industries 


MANUFACTURING INDUSTRY 


miles 


KUZBAS 
iron and steel 
engineering 
textiles 


chemicals Tomsk 


iron and steel timber 


engineering 
chemicals Novosibirs! 
Nizhniy 
Tagil « Tyumen 
e x z 


e 
© Sverdlovsk Omsk 


@ Chelyabinsk 


° 
Ufa Magnit k 
} é 

lagnitogors @ Karaganda \ 


iron and steel 7 


. 
x 
ARAL SEA 


Tashkent » 


15.16 Major industrial districts of the U.S.S.R. 


U:S:S:R. 


Industrial development in different parts of the 
Soviet Union varies tremendously. In the pre- 
Russian Revolution era before 1917, manufacturing 
industries were confined to the European part of 
the U.S.S.R. It is only in the last half century, 
through the various five-year plans, that the vast 
territory of Asiatic U.S.S.R. has been gradually 
developed. Much development is still going on. As 
shown in Fig. 15.16 Soviet industries today are con- 
centrated in four major areas, but 75 per cent of 
Soviet industry is still within European Russia. 

(a) The Moscow-Gorki Region. The oldest and 
the greatest of Soviet industrial regions include such 
cities and towns as Moscow (the national capital), 
. Gorki, Tula, Yaroslavl and Ivanovo. A fifth of the 
nation’s industrial output comes from here. The 
central location, with Moscow as the focal point of 
a radial pattern of rail communications, as well as 
the large market and labour supply, contributes 
greatly to its industrial success. However, its expan- 
sion has been restricted by the lack of local raw 
materials including coking coal and iron ore and 
the fact that the low grade lignite of the Moscow- 
Tula field yields little heat or power. Power supplies 
are now supplemented by electricity from the Volga 


and oil brought by pipelines from Perm, Ufa and 
Omsk. Moscow itself is noted for textiles, mpaghingsi 
chemicals and light industries. But Gorki, Tubal 
the region as a whole have diverse industries, . 
cluding heavy engineering, steel mills, railway equip- 
ment, automobiles, aircraft and food proceaes p 
(b) The Ukraine Industrial Region. This ire 
based on the rich Donetz or Donbas coll cath 
the Krivoi Rog-Kerch ironfield. It has all t oe 
eral resources required for large-scale oie fac 
neering including large deposits of mangane et 
Nikopol and vanadium from Kerch. Manyi 
industrial centres have emerged at Dow spo 
ropetroysk, Krivoi Rog, Kharkov an ae 
which make iron and steel, machinery, an ESA 
icals as well as smelting a wide range of ferro 
non-ferrous metals. 

(c) The Urals Industrial Region. 
atively new region that has o 
since the Second World War. : 
for heavy and metallurgical industries pa 
mineral resources close at hand. There # at Kara- 
serves of copper (in the central Urals we 
bash), iron ore (Tagil-Kurshva, Men as nickel, 
chromium (Sarany, Khalilovo), as v ha 
cobalt, manganese, vanadium, lead an a and Kuy- 
are very productive oilfields around 
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byshev and also natural gas. The region, however 
does not have adequate supplies of good quality 
coking coal for metallurgical purposes. This has to 
be brought by rail from the Kuzbas and Karaganda 
coalfields 1,500 miles (2,400 km) away. There has 
been a very rapid development in the last two de- 
cades in the Ural region. There are now scores of 
blast furnaces and steel mills, and metallurgical in- 
dustries, heavy engineering and chemicals are also 
very important at such towns as Magnitogorsk, 
Perm, Chelyabinsk, Nizhni Tagil, Ufa and Sverd- 
lovsk. Heavy engineering and metallurgical indus- 
tries dominate all other activities. Oil refineries at 
Perm, Ufa and Kuybyshey and H.E.P. plants at 
Kama and Kuybyshev will further accelerate the 
growth of the southern Urals. : 
(d) The Kuzbas Region. This area, located in the 
western part of Asiatic U.S.S.R. has extensive coal 
deposits in the Kuzbas coalfield as well as many 
large thermal plants and an H.E.P. plant. Oil can 
be brought from the new field on the eastern side 
of the Urals around Tyumen. The Central Siberian 
region also has considerable deposits of iron ore 
(at Kuznetskiy), tungsten (Kolyven), mica (Barga), 
asbestos (Chadan and Minusinsk) and unlimited 
supplies of soft-wood timber, The industries of the 
region are similar to those of the Urals including 
iron and steel, metallurgical industries, engineering 
and chemicals; but in the northern Kuzbas saw- 
milling, pulp and paper are also very important. 
The main towns are Novosibirsk (H.E.P. engineer- 
ing), Novokuznetsk (iron and steel) and Barnaul 
(textiles). 
(e) Other isolated industrial centres. Besides the 
large industrial regions, there are many large indus- 
trial towns. Leningrad has a strategic location at the 
entrance of the Baltic Sea and is the European ter- 
minus of the 5,600 mile (8,960 km)-long Trans-Sibe- 
rian Railway, as well as once being the capital of 
Russia. It has long been a major industrial city with 
textiles, chemicals, saw-milling, pulp and paper, en- 
gineering, precision instruments, electrical appara- 
tus and machine parts industries. About 5 per cent 
of Soviet industrial output comes from the Lenin- 
grad area. Arkhangelsk (Archangel) is a centre for 
timber industries. Along the River Volga are many 
industrial towns such as Volgograd, Kazan, Sara- 
tov and Volsk. Good rail and water communica- 
tion, coal and gas deposits, and H.E.P. from the 
dams on the Volga have stimulated many industries 
especially constructional engineering, oil refining 
and light industries. eho 

In Asiatic U.S.S.R. there are many minor indus- 
trial areas. There are some industries in the ancient 
towns of Central Asia such as Bokhara and Samar- 


kand, including modern engineering, some textiles 
and craft industries. Karaganda near rich, coal and 
iron ore fields has an iron and steel industry. In a 
zone along the Trans-Siberian Railway are many 
industrial towns including Krasnoyarsk, with iron 
and steel and engineering; Bratsk with pulp and 
paper, aluminium smelting; Irkutsk-Chemerovo, 
with footwear, chemicals and timber works; and 
other towns such as Chita. There is also industrial 
development in the Soviet Far East at Vladivostok, 
Magadan and Khabarovsk, based on minerals and 
timber from the interior. 


Asia 

Despite its large size and rich mineral and agri- 
cultural resources, the continent of Asia is generally 
less industrialized than either Europe or North 
America. Some of the main factors which have led 
to this situation are lack of technical know-how, 
lack of financial resources and conservative atti- 
tudes towards industrialization, but the position is 
rapidly changing. Japan has risen to become one 
of the most important industrial nations in the 
world; Hong Kong, Korea and Taiwan have become 
major exporters of textiles and other goods; China 
has industrialized rapidly in the last 25 years and 
will continue to put great stress on industrial de- 
velopment; India and Pakistan already have well- 
established iron and steel, chemicals and textile in- 
dustries and are striving to increase industrial de- 
velopment to reduce unemployment among their 
large populations. The South-East Asian region, 
though traditionally agricultural in outlook, is als 
developing industries such as iron and steel, ag 
culture-based industries, timber-based industr 
and oil refining. So far Singapore is the most indu! 
trialized of the South-East Asian countries (Fig. 
15.17). 
te Middle East has one major resource, namely 
oil, and though in the past most of the oil produced 
in the region has been exported, the more stringent 
attitude on the part of the oil producers which has 
now begun to take effect, will ensure that oil refin- 
ing and petrochemicals will become increasingly im- 
portant in the region. On the basis of their oil roy- 
alties, some countries, notably Iran, are also at- 
tempting to promote other industrial development. 
The more important Asian countries and their in- 
dustries are described in greater detail below. 
JAPAN. Japan is the most highly-industrialized 
country in Asia. Despite its shortage of industrial 
raw materials and solid fuel, it has been able to de- 
velop industries at an astonishing rate. In 1930, less 
than 20 per cent of Japan’s population was engaged 
in manufacturing industries, but today this has risen 
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to more than 65 per cent. Japan was once a major 
importer of all manufactured goods, but nowadays, 
90 per cent of exports are made up of manufactured 
products. Most of the industrial development of 
Japan has taken place since the Second World War. 
The reasons for Japan’s spectacular industrializa- 
tion are outlined below. 

1. Japan has little coal but has developed almost 
all its H.E.P. resources to provide power for indus- 
trialization. 

2. Japan has an indented coastline and many 
large ports. These aid the import of large quantities 
of raw materials from all over the world. 

3. The greatest possible use has been made of 
existing raw materials in the country such as cop- 
per, manganese, iron ore and sulphur as well as 
silk, kaolin and timber. For the same reason tex- 
tiles manufacturers have turned from cotton to syn- 
thetics which can be made within the country from 
local timber or imported oil. 

4. Japan is located in proximity to mainland Asia 

and the mainly agricultural countries of the conti- 
nent provide a ready market. In the early days when 
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gion of Japan is in the Kwanto Plain and is formed 
by the conurbation of three chief towns, Tokyo, 
Kawasaki and Yokohama. Within the conurbation 
live a fifth of Japan’s population and it accounts 
for a quarter of the nation’s industrial output. Light 
industries dominate, amongst which textiles, furni- 
ture, chemicals, paper and pulp are important. 
Tokyo is noted for electrical engineering (transis- 
tors, radios, television sets, refrigerators, washing 
machines and computers). Yokohama has precision 
engineering, shipbuilding, oil refining, petrochem- 
icals and port industries. Kawasaki has marine en- 
gineering, cement works and glassworks. The town 
of Chiba has huge integrated iron and steel works. 
(b) The Hanshin Region. Another great industrial 
conurbation is formed by the three cities of Osaka- 
Kobe-Kyoto within which live 11 million people, 
and which produces 20 per cent of the nation’s in- 
dustrial output. Sprawling over the Kinki Plain are 
many industries based on cheap H.E.P. and mainly 
imported raw materials. Osaka is the greatest tex- 
tiles town and is sometimes called ‘the Manchester 
of Japan’. Plastics, footwear and textile machines 
are also made. Kobe concentrates on shipbuilding, 
oil refining, and petrochemical industries including 
synthetic textile and rubber manufacture. Kyoto, 
the imperial capital, has traditional handicrafts, 
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oriental porcelain, toy and lacquer works. The Han- 
shin ports face the busy Inland Sea and handle 
much foreign trade. 

(c) The Ise Bay Region. This is the third industrial 
region dominated, by one large town, Nagoya, 
around which live some 6 million people. Spreading 
around Nagoya on the Nobi Plain are a wide range 
of manufacturing industries including: textile mills 
that process local silk, imported cotton and wool 
and also synthetic fibres; engineering industries in- 
cluding all kinds of machinery, automobiles, loco- 
motives and aircraft. The nearby towns of Tajimi 
and Seto are noted for fine porcelain. Musical in- 
struments such as guitars, violins and pianos are 
mass-produced at Hammamatsu. 

(d) The Kitakyushu Region. In the northern Kyu- 
shu area, the Chikugo coalfield and good accessi- 
bility have given rise to a conurbation, called Kita- 
kyushu, which embraces several towns, including 
Yawata, Kokura and Moji. The industrial area ex- 
tends southwards to Fukuoka and Nagasaki. It is 
a thriving industrial region making steel, ships, 
machine parts, chemicals and textiles. 

Outside the above four major industrial regions 
there are several scattered industrial towns. Iron 
and steel is made at Muroran; oil refining is im- 
portant at Akita and Niigata; engineering at Hiro- 
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shima; shipbuilding at Kure; textiles at Okayama. 
Hakodate and Sapporo in Hokkaido also have 
some industrial development. 

CHINA. China has always been an agricultural 
country with little industrial development. It has 
huge reserves of coal, oil, natural gas, iron and 
other metals but it was only when the Communists 
came into power in’ 1949 that attempts were made 
to industrialize China. In the past two decades 
China has made much industrial progress, culmi- 
nating in the launching of earth satellites in 1970 
and 1971. The Europeans developed their industries 
during the course of a century and the Japanese and 
Russians, with the advantage of European and 
North American experience, took five decades, but 
the Chinese have attempted to industrialize in a 
period of 20 years. Great progress has undoubtedly 
been made and the vast labour force available has 
enabled China to develop mineral resources, im- 
prove road and rail communications and set up 
many heavy industries. Rapid development has 
made China a leading producer of iron and steel, 
textiles, and cheap consumer goods such as toys, 
household goods and light metal goods. However, 
China has not yet developed a full range of indus- 
tries. Its great advantages of cheap manpower, 
natural resources, agricultural products and varied 
power supplies should ensure its continued indus- 
trial growth. 


There are seven major industrial regions (Fig. 
15.17). 
(a) AAEE China’s greatest area for heavy in- 
dustry is centred on the Anshan-Fushun MA 
(Shenyang) triangle. The availability of both coal 
and iron ore is the basis of the iron and steel indus- 
try. Engineering is also important and cars, pee 
and factory equipment are made here. Chemicals 
are another major industry in the region. f 
(b) Tientsin-Peking Area. The presence of es 
fields in Shansi and Hopei has contributed to a 
rise of the metallurgical and engineering in 
here. Shipbuilding, textiles and chemicals ii n 
portant in Tientsin and light industries, texti E 
machine-making in Peking, the national aP ad 
(c) Shansi-Paotow Area. China’s largest a er 
in the provinces of Shensi and Shansi, and t we 
sence of iron ore, with a metallic content of A < 
50 per cent, has given rise to the iron and ste pi 
dustries of such towns as Paotow, TANE to 
Tatung. Farm machines are made in e 
the nation’s need for agricultural impro aes 
(d) Lower Yangtze area. This is China's 0 pe 
dustrial region because the area has bem 
foreign influence since the 1840s. Suna greatly 
many foreign establishments and benefite El 
from western technological influence. This § ce itt 
acy has continued under the Communist P oll 
ments. The cotton textile mills of Shanghai at 
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of the largest in Asia. There are also shipyards, oil 
refineries, flour mills, steel plants, engineering and 
metal works in the lower Yangtse region. Shanghai, 
being the premier port of China, also handles the 
bulk of the foreign trade. 

(e) Wuhan area. In the Central Yangtse and Han 
Basin three large towns, Wuchang, Hanyang and 
Hankow, form the conurbation ‘of Wuhan, with a 
combined population of over 2 million. The iron 
and steel works here are based on Pinsiang coal and 
Tayeh iron ore. Metallurgical and heavy industries 
including machine tools, railway equipment, ship- 
building and chemicals are dominant. The Yangtse 
River forms an easy means of communication for 
assembling the raw materials and disposal of the 
finished products. 

(f) Si-kiang delta region, At the mouth of the Si- 
kiang is the port of Canton or Kwangchow. Indus- 
tries including iron and steel, shipbuilding, textiles, 
chemicals, brewing, handicrafts and food process- 
ing are important. Its proximity to the British col- 
ony of Hong Kong has stimulated trade and in- 
dustries. i 

(g) Szechwan. Szechwan province above the 
Yangtse Gorge has many important industries 
around Chungking and Chengtu. The rich deposits of 
coal, iron, ferro-alloys and abundant agricultural 
raw materials have all encouraged industrial devel- 
opment. Iron and steel, textiles, paper and pulp, 
machinery, cement, and chemicals are made here. 
(h) Other industrial cities. In the mountainous 
Yunnan and the empty lands of Singkiang isolation 
hampers industrial development despite the rich 
mineral resources. Some towns such as Anning, 
Kiuchuan (iron and steel); Yumen and Hanchow 
(oil refining); Lanchow (chemicals, textiles, mining 
equipment) and Kunming (chemicals, machinery, 
textiles) have industrial development. 

INDIAN SUB-CONTINENT. The economies of 
India, Pakistan and Bangla Desh are still very much 
tied to agriculture. Mining and industries do not 
engage more than 3 per cent of the population. 
However, greater development of natural resources, 
e.g. iron ore, petroleum, salt, has taken place in re- 
cent years and industrial development is increasing. 
The main industrial areas are as follows. 3 
(a) The Damodar Valley. This is India’s most im- 
portant coal mining and iron and steel area, and is 
centred at Jamshedpur. The first blast furnace was 
introduced by a far-sighted Parsee, Jamshedji Tata, 
in 1911. The Tata Iron and Steel Company contri- 
butes the bulk of the nation’s annual output of 6 
million tons of iron and steel. Three other steel 
plants are situated nearby at Durgapur in West 
Bengal, Bhilai in Madhya: Pradesh and Rourkela 


in Orissa. Besides steel, the region also makes cheap 
iron-ware, railway parts, locomotive boilers, steel 
plates, agricultural implements and household tools. 
The rise of the Damodar industrial area is due to 
several factors: availability of coal in the Bengal- 
Bihar coalfield; high grade haematite iron ore from 
the Singhbhum ironfield; the presence of ferro-alloys 
(manganese, chromium), bauxite, copper, and mica 
resources and large reserves of labour. The govern- 
ment has also given assistance to ensure the con- 
tinual expansion of the steel industry. With the con- 
struction of dams across the Damodar and Maha- 
nadi rivers, cheaper electricity has allowed the es- 
tablishment of other industries including fertilizers 
(at Sindiri), chemicals, glass and cement. 

(b) The Bombay area. Around Bombay are many 
cotton textile mills that have immediate access to 
the raw cotton of the north-west Deccan cotton 
fields. Both coarse cotton cloth (from short-staple 
upland cotton) and fine cotton fabrics (from import- 
ed long-stapled cotton) are made. Bombay is the 
home of the wealthy Parsees who have invested 
much capital in the local industries. There are many 
smaller industries producing brassware, silverware, 
ornamental ivory, jewellery, trinkets, carpets and 
handicrafts. Bombay is also ‘the Hollywood of 
India’ and the cinematography industry is well-es- 
tablished. 

(c) The Calcutta-Howrah area. The world’s great- 
est jute-making centre is located in the Ganges delta 
especially in Calcutta and Howrah. There are more 
than 100 jute mills lining the banks of the Hooghly. 
Cheap and abundant labour, the ready supply of 
raw jute and the good communication network are 
the deciding factors. The jute is handled by the port 
of Calcutta. Since partition, a twin jute industry has 
grown up in the Pakistani section (now Bangla 
Desh) of the delta at towns such as Khulna. 

(d) Other industrial towns. Most of the larger In- 
dian and Pakistani towns have industries of some 
sort, mainly textiles, agricultural industries and cot- 
tage crafts. Lucknow has pottery and paper works; 
Kanpur is a woollen and cotton textile town; New 
Delhi, the Indian capital, has textiles, chemicals 
and light metal works, Hyderabad has engineering 
industries. Other textile towns are Ahmadabad, 
Varanasi, Sholapur, Nagpur and Amritsar. 

The main towns of Pakistan such as Karachi, 
Hyderabad, Multan, Lahore and Rawalpindi have 
industries related to agriculture such as rice-milling, 
textiles and food-processing as have Dacca, Khulna 
and Chittagong in Bangla Desh. 

OTHER ASIAN INDUSTRIAL REGIONS. 
There are many minor industrial regions in the 
smaller countries of Asia. Countries such as Korea 
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and Taiwan, though still highly dependent on agri- 
cultural production, have utilized their large, rela- 
tively cheap, labour forces and aid from the U.S.A. 
to develop a range of textiles, engineering and other 
industries. Hong Kong also owes its original indus- 
trial development to its large labour supply, and the 
need to develop an alternative livelihood to agri- 
culture for the overcrowded island state. Its original 
cheap textiles industry has now developed into a 
high-quality industry with associated garment and 
fashion industries, and machinery, toys, plastic 
goods, and printing and publishing industries are 
also important. Singapore has much in common 
with Hong Kong, as agriculture on the small island 
is inadequate to support the large population. 
Industrial growth has been based on the large port 
and the considerable entrepôt trade. Timber, rub- 
ber, pineapples and vegetable oils are drawn from 
surrounding countries such as Malaysia and Indo- 
nesia, and are processed before being re-exported. 
More recently, shipbuilding and repairing, electrical 
apparatus, printing and publishing and other indus- 
tries have developed at Jurong. Singapore also has a 
large oil refining industry. 

Malaysia, which still depends largely on agricul- 
tural produce for exports, is now developing indus- 
tries based on its own resources such as saw-milling 
and timber industries, cement, agricultural process- 
ing (of rubber, vegetable oils, sugar) and also has 
an integrated steel works which supplies local 
needs. It is also developing textiles and electrical 
industries, and has a large printing and publishing 
industry. 

Of the South-West Asian states, Iran has probably 
developed the most widely based industries. Apart 
from oil refining and petrochemicals it has steel, 
cement, electrical goods, metal goods, foodstuffs 
and consumer goods industries. 


The Southern Continents 


The southern continents have few large indus- 
trial regions. Agriculture and primary extractive in- 
dustries, especially mining, are much more impor- 
tant than manufacturing industries. The sparse pop- 
ulation, and the underdevelopment of many parts 
of the southern continents, have prevented large 
areas from being industrialized: However, greater 
emphasis on industries in the economies of devel- 
oping countries will ensure more rapid industrial- 
ization in the future. 

In Australia the main industrial area is in the 
south-east where the concentration of early settle- 
ment, the favourable climate, the presence of the 
coalfields around Sydney, and of iron ore resources, 


led to the establishment of the iron and stee] indus- 
try, especially at Newcastle and Port Kembla, There 
are also many engineering industries, including the 
manufacture of cars, locomotives and aircraft, ce- 
ment works, chemicals and shipbuilding, 

Melbourne has also developed many industries 
similar to those of Sydney, but based on the Gipps- 
land lignite deposits and the H.E.P. fromthe Snowy 
River Scheme. Melbourne has chemicals, ship- 
building, aircraft engineering, railway equipment 
and motor vehicles industries. Adelaide, located on 
the St. Vincent Gulf and serving as the outlet of the 
Murray-Darling Basin, has well-developed agricul- 
tural industries such as fruit-canning, flour-milling, 
dairy industries and woollen textiles. It also has 
iron and steel (at Whyalla) and engineering indus- 
tries. Brisbane is the major industrial city of Queens- 
land and is located near the Ipswich coalfield. 
Locomotives are made at Brisbane, Ipswich, Mary- 
borough and Mackay. Along the coast of Queens- 
land many towns deal with cane-sugar refining, e.g. 
Cairns, Mackay and Bundaberg. Dairying and tan- 
ning industries are well represented. In Western 
Australia, Perth is the main industrial city dealing 
with the agricultural products of Swanland and the 
mineral resources, e.g. iron, aluminium, of the in- 
terior. There are also large railway workshops that 
construct and repair rail parts, since Perth is the 
terminus of the Trans-Australian Railway. 

In South America the rate of economic develop- 
ment of the different republics varies tremendously. 
Argentina and Brazil are probably the best devel- 
oped. In Argentina and Uruguay the main industrial 
region is along the shores of the Plate Estuary ex- 
tending inland as far as Rosario. The main indus- 
tries are shipbuilding, at Buenos Aires, Rosario, 
Cordoba and General Pacheco. The La Plata urban 
districts have chemicals, textiles, aircraft engineer 
ing and steel industries. Meat-packing, dairying 4 
flour-milling are the dominant industries 0 the 
Pampas lands. 2 

In Brazil the best developed region is the j 
east and the city of Sao Paulo has diverse i 
activities including steel mills, chemical p m 
motor vehicle assembly plants, paper, on 
beer industries, Rio de Janeiro has similar indus! 
with shipbuilding and aircraft engineering in MEN 
tion. Belo Horizonte is the major metallurgica ws 
tre with iron and steel and other metal indus 3 
based on H.E.P. and mineral resources © 4 io 
nas Gerais. Chile’s main industries arè i 
Santiago, Valparaiso and Concepcion. Elsew! in the 
South America industries are concentrated ! y 
capital cities of the various states, €-8- Lanes 
cas, Bogota and in certain other large towns: 


south- 


QUESTIONS AND EXERCISES 
Africa is the least developed of all the southern 


continents. The main industries are those connected 
with either mining or agriculture, e.g. smelting and 
refining of copper in Zambia and Katanga, and pro- 
cessing of rubber, oil palm fruits, etc. in West Af- 
rica. Nigeria also has petrochemical industries. 
South Africa is the most industrially developed 
country. The main industrial region is the Witwaters- 
rand where there is not only gold but coal and 


QUESTIONS AND EXERCISES 


le 


2: 


Describe and account for the distribution of in- 
dustry in either the U.S.A. or the U.S.S.R. 
What factors control the location and develop- 
ment of any two of these industries in the select- 
ed areas: 

(a) iron and steel industry in Britain, 

(b) textiles industry in India, 

(c) automobile industry in the U.S.A., 

(d) electrical engineering in Japan. 


. Distinguish between light and heavy industries. 


Name four good examples of each and four dif- 
ferent areas in the world in which they are best 
developed. Attempt to explain how Japan suc- 
ceeded in converting her industrial base from 
light to heavy industries. 


. Give a reasoned classification of industries, and 


for any two of the major industries you have 
mentioned, describe their characteristic features. 


H.S.C.-TYPE QUESTIONS 


4. By reference to Te 


. By reference to specific examples, discuss the 


effects of changes in either technology or power 
resources on the pattern of industrial location. 


. For any selected country, examine the geogra- 


phical aspects of production in any /wo of these 
industries: pottery making, footwear manufac- 
ture, meat-packing, synthetic fibres, industrial 


machinery. 


. ‘There are rich deposits of iron ore still un- 


touched while deposits of low-grade ores are 
being intensively worked’. Give actual exam- 
ples of such circumstances and explain why 


they arise. À 
levant examples, explain why 
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iron as the basis of iron and steel, engineering, loco- 
motives, and other industries. Chemicals, textiles, 
cement and light industries are also fairly important. ? 
Elsewhere in Africa the main industrial devel- 
opment has been in capital cities such as Salisbury, 
Dar-es-Salaam, Nairobi, Lagos and so on. Such 
cities have cement, brewing, food processing and 
light industries mainly geared to import substi- 
tution. 


oo 


. Why does the iron and steel industry form the 


basis of all industries? What ferro-alloys are 
usually employed in the manufacture of alloyed 
steel? Describe the specific qualities of any three 
of these alloyed steels. 


. Describe and account for shifts in the textiles 


industries of the world. 


. The following are some of the major industrial 


areas of the world. 
(a) The Pittsburgh-Erie Industrial Region, 
(b) The Greater London Industrial Area, 
(c) The Hanshin (Osaka-Kobe-Kyoto) Indus- 
trial Region. 
Relate the industrial growth of these areas 
to the availability of raw materials, power re- 
sources and markets. 


. Outline the types of industries that are best lo- 


cated near either sources of raw materials or 
markets. Give reasons for your choice. 


industries of a similar kind tend to concentrate 
in the same area. 


_ ‘The influence of government policy is very im- 


portant in some types of industries and in some 
areas’. Discuss. 


. ‘Metropolitan areas such as capital cities tend 


to develop distinctive industries’. To what ex- 


tent is this true? 


_ ‘The world’s major iron and steel areas have a 


coastal location’. To what extent would you 
agree with this statement ? 


. Consider the factors that have influenced the 


recent growth of industries in the developing 
countries. 
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To what extent is the availability of power sup- 
plies a major locational factor? Why do coal- 
fields exert a greater influence than oilfields on 
industrial location? 

Explain any three of the following terms related 
to industrial geography: 


HSC QUESTIONS 


A, 


With reference to examples drawn from tem- 
perate regions, discuss the forces leading to the 
localisation and association of industries in large 
industrial areas. (HSC, 1970) 


. For any two countries you have studied, outline 


and attempt to explain the location of industries 
based on the processing of foodstuffs and raw 
materials. (HSC, 1970) 


. Outline the location of the iron and steel industry 


in any one advanced industrial country and 
show its relationship to sources of iron-ore and 
fuel. (HSC, 1971) 


. Discuss the physical and economic factors affect- 


ing the location of chemical industries. (HSC, 
1972) 


. Outline and comment on the location of the iron 


and steel industry in any one major producing 


6. 


(a) industrial inertia 

(b) market orientation 

(c) industrial conurbation 

(d) integrated iron and steel works 
(e) cost advantage 

(f) industrial pollution. 


country. What changes in location have taken 
place recently? (1973) 

Why are many manufacturing industries located 
near the sources of their raw materials? Illus- 
trate your answer with reference to the distri- 
bution of at least three such industries (excluding 
iron and steel industries) in areas you have 
studied, (1973) 


. Discuss the factors which affect the location of 


processing industries concerned with any three 
of the following raw materials: oil-palm fruit, 
sugar-cane, sugar-beet, milk, wheat. (1974) 


. Many important industrial areas in advanced 


industrial countries are not based directly on 
coalfields. Name three such areas and write brief 
comments on them. (1974) 
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From the earliest times people have exchanged and 
traded goods from different regions and different 
parts of the world. Trade of all kinds is dependent 
on the availability of transport to carry goods or 
people from one place to another. As scientific and 
technological knowledge have progressed new 
modes of transport have been developed. First hu- 
man porterage was replaced by the use of pack and 
draught animals, and later the steam and internal 
combustion engines were applied to vehicles. This 
has resulted not only in a great speeding up of trans- 
port but has also greatly increased the range of 
communication networks so that today almost 
every part of the world can be reached. 

The development of mechanized transport has 
had great effects on the mobility of people as well as 
goods. The effect of improved communications on 
migration during the nineteenth century (see Chap- 
ter 1) was enormous. Far more people migrated to 
new lands during that period than ever before. The 
availability of transport also greatly affects the mo~. 
bility of labour. It allows far more people to work 
and trade in a town than actually live there, be- 
cause workers can come in every morning by bus 
or train. The development of transport has also 
been the basis for the development of a completely 
new industry—tourism—which relies on the ability 
of people to move rapidly and easily from place to 
place. Lastly, the development of transport and 


communications has played a very important part 


in the diffusion of ideas. News can be sent more 


quickly and people can now easily communicate 
with people in other parts of the world. More peo- 
ple are thus able to take advantage of advances in 
science and knowledge, learn about the ways of life 
and ideas of other peoples and gain a far greater 
understanding of the world than was possible at any 
time in the past. 

The political stability of a country and its eco- 
nomy are greatly assisted by a good transport net- 
work. Brisk internal trade and links with overseas 
markets encourage the development of agriculture 
and industry. A well-developed system of transport 
and communications is vital to the establishment of 
political control, national unity and an efficient cen- 
tral administration, for those arcas which are not 
easily reached may develop separatist tendencies if 
not efficiently administered. 

Despite the development of newer, mechanized 
forms of transport, older methods are still in use in 
many parts of the world where geographical or eco- 
nomic considerations prohibit the use of mechan- 
ized vehicles. For instance, in tropical forests or in 
high rugged mountains, human or animal porterage 
may still be the only way of transferring goods 
from place to place. In swampy regions or in coastal 
areas with many islands it may be uneconomic to 
build roads or other land routes and the most eco- 
nomical form of transport is still by small boat, 
using either oars, sails or motors. In some coun- 
tries poverty may restrict the use of motor vehicles 
and animal-drawn vehicles may still be common. 
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In many countries too, rural people and farmers 
may use animal transport e.g. bullock carts, while 
urban dwellers prefer more modern vans and trucks 
for transporting their goods. Thus in most coun- 
tries many modes of transport exist side by side, and 
some parts of a country may well have better-de- 
veloped transport networks than others. The spar- 
sely-populated, forested, mountainous or arid re- 
gions of countries are likely to have fewer roads or 
railways than the populous, industrial, agricultural 
or minerally rich regions, Thus before surveying the 
main modern means of transport by land, water and 


air, it will be of interest to note the older methods 
of transport, most of which are still in use today 
in some parts of the world. 

It is important, at this stage, to differentiate be- 
tween the modes or agents of transport such as ani- 
mals, motor vehicles, boats, aircraft, and the routes 
which they use, such as roads, railway lines, or air 
routes. Both these aspects of communications are 
important to the geographer, for geographic and 
economic considerations affect not only the modes 
of transport employed but also the routes over 
which they travel. 


LAND TRANSPORT 


The earliest form of land transport was Man him- 
self. Hunters carried home the animals they killed; 
when a family moved, their possessions had to be 
carried by hand or on their backs; people carried 
their goods to nearby or distant markets on foot. 
They used narrow paths, beaten out and maintained 
only by use and rarely specially constructed except 
at bridges. In some parts of the world human por- 
terage is still important today, e.g. in thickly-for- 
ested regions or rugged mountains where roads are 
difficult to build and in sparsely-populated regions 
where the cost of construction is not warranted by 
the amount of traffic to be expected. 

After animals had been domesticated a wide 
range of beasts of burden was employed, including 
dogs, horses and donkeys, cattle, yaks, camels, lla- 
mas and elephants among others. Animals were 
probably used first for riding and as pack animals, 
having loads tied onto their backs. While a man can 
carry only 70 or 80 Ibs (32-36 kg) over a distance 
of about 10 or 15 miles (16-24 km) per day, most 
animals can carry larger loads over greater distan- 
ces. The camel, for instance, can carry about 800 Ib 
(360 kg) of baggage in addition to a man, over 
15-20 miles (24-32 km) per day. 

The invention of the wheel was another major 
step forward in the development of transport. The 
use of carts and wagons, drawn by animals, allowed 
far larger loads to be carried, or enabled several 
people to ride in a carriage compared with one on 
horseback. In some regions, however, the sledge, 
which slides easily over snow or ice, is more useful. 
Sledges drawn by huskies are still an important form 
of transport in the polar regions. 

The type of animals used for transport varies 
from region to region, depending on the climate or 
the terrain. In the rugged Tibetan highlands, sure- 
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grasslands of the Eurasian steppes. It is the most 
efficient animal for riding, carrying loads or draw- 
ing carts and carriages. The horse is swift, sure- 
footed, strong and hardy and can be kept and fed 
economically. Many inventions such as the bit, 
bridle, saddle and stirrup were devised primarily for 
use on horses. Horses have not only provided a 
means of transport through the ages but have also 
been used for riding, for agriculture, in coal mines, 
for racing, for military purposes and for pulling 
canal barges as well as land vehicles. Horses re- 
mained the most efficient and versatile agent of 
transport until the mid-nineteenth century, and are 
still used in many parts of the world for many of 
the purposes listed above. 

The use of animals greatly improved the speed 
and efficiency of transport but, by modern stand- 
ards, travel before the mechanization of transport 
was both slow and arduous. It took several days to 
cover distances which would take only hours today. 
The first break-through in the mechanization of 
transport was the application of the steam engine, 
developed in the late eighteenth century, to railway 
transport. Given suitable terrain, railway locomo- 
tives can haul numerous coaches or goods wagons 
over very long distances and often at great speeds. 
Similarly, they are capable of carrying hundreds of 
passengers at once. The development of railways 
served an essential role in the development of indus- 
try. With the mechanization of industry, the factory 
mass-production system, the need for large supplies 
of raw materials from beyond the local area, and 


elling on sea icein Canada’s North-West Terri- 


the need for finished goods to reach distant mar- 
kets, some form of cheap, bulk transport was re- 
quired. Animal-based transport was unable to cope 
efficiently with this need, though horses, especially, 
retained a very important role in passenger trans- 
port. 

Horses were eventually displaced, even for pas- 
senger transport, by the development of the inter- 
nal combustion engine. This was applied first to the 
private automobile, replacing the private carriage 
and the riding horse, but was later used for com- 
mercial vehicles, military vehicles, agricultural 
equipment and many other uses. The versatility of 
the internal combustion engine was its chief advan- 
tage, for it could be used for private and public 
vehicles, large and small loads, over a wide range 
of terrain and without special tracks. Moreover it 
could carry goods or passengers from door to door 
rather than to stations in fixed positions. The use of 
the motor engine has greatly expanded during the 
twentieth century and it is probably the most im- 
portant transportation agent today. 

Another modern development in transport on 
land, though as yet of more limited use than the 
automobile or railway, is the use of pipelines for 
carrying liquid commodities of many kinds, e.g. 
water, milk, but especially for oil and natural gas. 
The use of pipelines can be expected to increase in 
future. 

‘The major modern forms of land transport and 
the routes associated with them are described in 


greater detail below. 
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1. Roads 


Roads and pathways have been stamped out by 
men since the earliest times. They are the most uni- 
versal form of communication and also the most 
varied. Roads of one kind or another, ranging from 
forest paths to the latest motorways have several 
important features. Firstly, wherever a demand 
exists for a route from place to place a path or road 
is soon established, Secondly, roads can be used by 
a very wide range of transport agents. People can 
walk on them, animal-transport can use them, mo- 
tor vehicles, bicycles and so on can all be driven on 
them. Very few roads, and generally only the largest 
and most modern restrict their use to motor ve- 
hicles. In most parts of the world, therefore, roads 
are characterized by a very wide range of traffic, 
both for passengers and goods, 

The earliest roads were the paths and tracks worn 
out by the constant passage of men and animals. 
Some of these linked places fairly close together 
while others crossed wide areas as major trade 
routes, e.g. the Central Asian caravan routes, Some 
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16.D Roads are the oldest form of transport but they ai 


re also the most important today in most regions. 


Modern 


highways carry heavy traffic in a Japanese city. International Society for Educational Information Tokyo, Inc. 


improvement of agriculture, the growth of indus- 
try, and the need for moving about large quantities 
of goods quickly and cheaply. However, it was not 
until the widespread use of the motor car that the 
majority of roads were widened, surfaced and im- 
proved. 

Methods of road-making have been greatly im- 
proved. Deep foundations are laid with several lay- 
ers of stones and then covered with a smooth sur- 
face of concrete or asphalt. Such roads can stand 
up to constant use by heavy traffic for several years. 
Tarred roads are water-tight and rainwater runs off 
instead of sinking in and ruining the road as it did 
with the ancient tracks. The smooth surface, too, 
enables cars and lorries to travel at great speed. 
However, the increasing speed of motor vehicles has 
in turn affected road construction. The older roads 
were relatively narrow and often very winding. 
Nowadays the major highways and trunk roads 
have been straightened and improved. 

Great expense is often entailed in terms of both 
money and labour. Forests have to be cleared, hills 
removed, bends eliminated and when necessary tun- 
nels dug, embankments and cuttings made and 
roundabouts and fly-overs constructed. Modern 
highways are often dual-carriageways with several 


traffic lanes, reaching a width of as much as 200 ft 
(61 metres). 

Among the first countries to establish a nation- 
wide highway network of this kind was Germany. 
Before the Second World War Hitler realized, like 
the Roman generals, that for speedy military move- 
ment and the rapid movement of goods essential 
to the economy, an efficient communication net- 
work was vital. He was responsible for the initiation 
of nearly 2,000 miles (3,200 km) of highways in 
Germany, called autobahns, The autobahns are 
straight, cutting directly across country, and have a 
good surface. The variations of the terrain are re- 
duced by cuttings and viaducts, to allow traffic to 
maintain a constant speed. The other European na- 
tionssuch as Belgium, France, Italy and Britain have 
also constructed major highway networks known 
by various names such as autoroutes (French), auto- 
strade (Italian) and motorways (English) to facilitate 
modern high-speed motoring, though for economic 
rather than military reasons. In the United States, 
even more elaborate highways have been built to 
cater for the vast numbers of motor vehicles. 

The great importance of an efficient and speedy 
road system is realized all over the world today. 
The building of good roads can encourage trade, 
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boost the economy and aid administration, and 
many developing countries place great reliance on 
the development of a good road network. Road- 
building and improvement accounts for a large 
share of national budgets in many countries, and 
has a very great effect on the economy. The density 
of communication lines is often a useful indicator 
of a country’s economic well-being. 

Roads are important routes for both passenger 
and freight transport. Not only can they be used by 
a very wide range of vehicles but they have the great 
advantage of carrying goods or people from door 
to door. Unlike railways, which follow fixed routes, 
and often do not extend to the centres of towns or 
to the smaller settlements in rural areas, roads lead 
everywhere and are thus much more flexible. Pas- 
senger transport is undertaken both by the public 
and private sector. Public vehicles using the roads 
include buses and taxis. Buses, which carry large 
numbers of people in a single vehicle are cheaper, 

but have fixed routes and stopping places, which, 
though more varied than those of railways, are not 
always convenient. Taxis are more versatile arid can 
follow any desired route, but are usually far more 
expensive. Long-distance buses have drawn passen- 
gers away from the railways in many countries and 
coaches, too, form an ideal method of tourist travel. 


16.1 Number of persons Per car in selected 
countries. Note that while the major car 
owners are Americans, Canadians and 
Europeans, the. number of Cars in the 
East European countries is much lower 
than in the West. The number of cars 
reflects not only standard of living and 
economic prosperity, but also the avai- 
lability and quality of roads in various 
countries. Thus Malaysia which has the 
best road network in Asia (apart from 

Japan) has a relatively high car owner- o 
ship. 
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Generally speaking taxis are more important in 
towns where they cover fairly short distances, but 
in many countries, e.g. Malaysia, where taxi eh 
are cheap and trains are few and slow, long-distance 
taxis often form a far quicker and more efficient 
form of transport. In countries with a well-devel. 
oped train service, a larger number of private cars 
and usually very high taxi fares, e.g. Britain, long. 
distance taxi travel is uneconomic. 

By far the most numerous road-users are private 
cars. Nearly 25 million motor vehicles are produced 
each year, adding to the tremendous numbers al- 
ready on the roads. The U.S.A. has by far the largest 
number of automobiles, one for every two people 
in the country or over 100 million vehicles. Britain, 
the European countries and Japan also have large 
numbers of private cars, but in many other coun- 
tries there are few private cars on the roads. China, 
for instance, has only one car per 5,500 people (Fig. 
16.1). The advantages of private car ownership are 
not difficult to find. Cars provide a fairly cheap, ex- 
tremely convenient way of travel for work or pleas- 
ure. They can be used as and when required and 
do not entail waiting or crowding, as on public 
transport. However, the great number of cars on 
the roads leads to additional problems such as traf- 
fic jams in towns at peak hours (see Chapter 2), and 
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the increasing rate of accidents and deaths on the 
roads, brought about by higher speeds and heavier 
traffic. 

Freight transport by road is becoming increasing- 

ly important. It is most economical over relatively 
short distances, and has the great advantage of deliv- 
ering goods directly to their destinations with 
fewer changes of vehicle and consequent loadings 
and unloadings than are necessary with rail trans- 
port. Trucks and vans have been developed for spe- 
cialized purposes, e.g. tankers for liquid commodi- 
ties such as oil, milk, rubber latex, and refrigerated 
vehicles for carrying vegetables, fruits, meat or fish. 
Under some circumstances long-distance road 
transport is also economic, because of a lack of al- 
ternative means of transport or because road trans- 
port is often quicker than rail or water transport. 
Long-distance trucks carry goods from coast to 
coast in the U.S.A. or travel right across Europe, 
and here speed is the main advantage. In many less 
developed tountries, where railways are few or do 
not follow the desired routes, road transport is in- 
dispensable. The versatility of road routes, com- 
bined with the development of commercial vehicles 
to carry a wide range of goods economically over 
sometimes very long distances, is creating great 
competition for the older-established railway net- 
works. This is particularly true in countries such as 
the U.S.A. or Britain, where there is a dense net- 
work of roads, but less true of areas such as Asiatic 
U.S.S.R. where railways are still important, partly 
because of the lack of good roads and also because 
in a centralized economy, such as the U.S.S.R.’s, 
there is no free competition between different types 
of transport and freight can be directed to the rail- 
ways. 
Roads serve a very important purpose in opening 
up areas not reached by railways for one reason or 
another, e.g. in rugged terrain, or where the cost 
of laying a railway is not warranted by the volume 
of bulk traffic. The construction of good, long-dis- 
tance roads has also assisted tourism in many coun- 
tries. Some of the major roads of this kind have been 
built im South America, e.g. the Pan-American 
Highway, and the Brasilia-Belem road across Bra- 
zil, affording a link from the south to the Amazon. 
The proposed Asian highway will serve not only to 
improve trade within but between the countries of 
Asia. 


2. Railways 


The first public railway 
Stockton and Darlington 1n 
1825, and railways became the 


was opened between 
northern England in 
fastest and most pop- 


ular form of transport for both passengers and 
goods during the nineteenth century. The subse- 
quent development of the internal combustion en- 
gine has reduced their importance in some coun- 
tries, though railways remain extremely important 
in others. The reasons for this may be purely econo- 
mic, e.g. if the alternative forms of transport are in- 
adequate or more expensive, or they may be linked 
with government policy. For instance, a government 
may encourage the use of railways in order to re- 
duce traffic on the roads; or in centralized econo- 
mies freight may be directed to the railways to 
maintain their profitability or to recoup the large 
capital cost of construction. Transport users may be 
encouraged to use the railways in order that the 
railways remain economic to run, for if traffic on 
railways falls too low, a line may have to be 
closed and this could result in the loss of an impor- 
tant service to a certain section of the community, 
e.g. if a passenger service uses the same route as an 
uneconomic freight service. 

The growth of the railways was brought about 
by two interrelated factors. Firstly, the steam engine 
was developed and applied not only to industry but 
also to transport. Secondly, the rapid rise of indus- 
try made it necessary to improve existing transport 
systems. The roads at that time were not adapted 
to heavy and constant traffic and transport was 
slow. Canals, though more efficient, were also very 
slow. Locomotives, which could haul loads of up 
to 10,000 tons at a fair speed thus became indis- 
pensable to industrial growth, for they were the 
cheapest and fastest carriers of bulky goods over 
long distances. Moreover, the cost of railway trans- 
port does not increase in proportion with the load 
carried, for by adding to the number of wagons, 
additional freight can be hauled by the same loco- 
motive at little additional cost. In regions with a 
high traffic density the use of multiple tracks, elec- 
tronic signalling and automatic control, allows huge 
volumes of freight to be carried efficiently and 
cheaply. For long journeys railways are still the best 
form of freight transport, but over relatively short 
hauls, road transport is faster because of the ability 
of trucks and lorries to go direct to their destina- 
tion. In the U.S.A. the long distances across the 
continent and the cheapness of rail transport mean 
that rail carriage of freight is very important. How- 
ever, in Britain, where distances are relatively short, 
road transport is continually eroding the role of 
rail freight transport. ; : 

Apart from their importance as freight carriers, 
railways play a very important role in passenger 
transport. Railways are by far the most efficient 
form of transport for commuters who have to come 
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into large cities each day, because they do not con- 
tribute to traffic jams on the roads. Underground 
trains, too, are ideal for city transport because they 
take up little valuable space on the surface and can 
carry huge numbers of people from place to place 
to regular time-tables, unlike buses or cars which get 
caught in jams when a large number of people are 
trying to travel at once, Commuter trains are very 
important in such countries as Britain, the U.S.A. 
and Japan, and carry thousands of people each day. 
Passenger transport over long distances is no lon- 
ger as important as in the past because automobiles 
are quicker and more convenient. However, a great 
deal depends on such factors as the speed of the 
trains, the convenience of their running times and 
the number of stops they have to make. Long-dis- 
tance rail travel by passengers in the U.S.A. is al- 
most a thing of the past, because of the great dis- 
tances and numerous stops. In Britain, however, 
certain express trains which run very fast and make 
few halts are very popular with travellers. The im- 
portance of railways also depends to a large extent 
on the availability of other forms of passenger trans- 
port. Where roads are poor, or where the propor- 
tion of people owning cars is small, e.g. in the U.S. 
S.R. or in India, rail transport is still vital for pas- 
senger transport, but in Europe, Britain and the 
U.S.A. cars have replaced trains for many passen- 
ger journeys, v 
Although the competitiveness of railways as a 
form of transport varies very greatly from country 
to country, depending on the availability of other 
forms of transportation and the prevailing econo- 
mic conditions, it is true to say that, when com- 
pared with other means of transport, railways today 
undoubtedly have many disadvantages. These are 
outlined below. 
1. USE OF RAILS. Locomotives and the trains 
which they haul run on rails and this reduces flexi- 
bility. The rails when laid are fixed and the train 
cannot give the door to door service provided by 
road transport. In many countries the railways were 
developed long after the roads and thus had to take 
second place in the choice of routes. There was 
often great opposition to railways when they were 
first constructed ; people would not sell or rent land 
to railway companies for tracks and towns opposed 
the building of stations because of the smoke and 
dirt caused by the steam engines. In any case there 
was often no available space for a Station in the 
centre of a town, and thus railway stations are often 
situated at a distance from the main commercial 
centre, making them difficult of access, Moreover, 
in less densely-settled regions, it is not economic to 
build railways to every village and hamlet, while 


roads and paths are spontaneously developed. Thus 
passengers or goods travelling by rail have first to 
reach the station, board the train, and, on arrival, 
again change to road transport to reach their final 
destination. While this was economic in the past 
when road transport was inefficient, it is no longer 
so, for the revolution in road transport caused by 
the development of the internal combustion engine 
has robbed the railways of this advantage. 

2. OVERHEAD EXPENSES, _ Railways have to 
bear heavy overhead expenses and running costs, 
irrespective of the amount of traffic carried. The 
smaller, less busy lines may cost almost as much to 
run as those where there is a large volume of traffic, 
Railway tracks and sleepers are laid and maintained 
at high cost, and the construction and upkeep of sta- 
tions is also expensive. In addition to engine drivers, 
managerial and station staff have to be employed 
in large numbers. The servicing, fuelling and depre- 
ciation of the locomotives, carriages and trucks are 
other expenses. Moreover, many lines have had to 
be modernized by the relaying of track, electrifica- 
tion, purchase of diesel locomotives, or change to 
new rolling stock. Because of such high costs, rail- 
ways are only economic if they attract a large vol- 
ume of traffic, They can rarely be built in sparsely- 
peopled areas. 

3. TERRAIN. Railways have to be built on com- 
paratively level ground as most trains cannot nego- 
tiate gradients of over | in 50 (cars can manage 
gradients as steep as | in 3). The physical terrain 
therefore presents great problems to railway engi- 
neering and often makes railway construction Im- 
possible. Cuttings, embankments, tunnels, bridges 
and zigzags have to be used to keep the rs 
low and add greatly to construction costs. The ral 
way which climbs from Callao (the port of Tama 
Peru) to the copper mines at Oroyo at a beia 
of 15,800 ft (4,815 m) in the Andes, requires “ 
bridges, 65 tunnels and 15 huge zigzags! The ni 
way routes across passes in the Alps, the 
and other highlands have all been construct ¢ 
very high cost. The presence of physical barriers; 
such as the Sahara Desert, the Congo forests ge 
the rugged East African Highlands in Africa n 
prevented direct railway links between the no 
and south of the African continent. Thus pao 
which are not interrupted, even though they pe 
be poor of unsurfaced, or air routes, are ™ 
economical. laid * 
4. VARIED GAUGES. Railway tracks pn pe 
to a certain gauge, i.e. the distance between me 
metal rails on which the locomotive’s pager 
and problems arise because six or more di ie 
gauges are used in rail construction to sult the 
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graphy, the alignment of the track and the speed 
of travel. Generally speaking, broad gauges (5 ft to 
5 ft 6 in; 1.5 to 1.7 m) are used on level ground 
(as on the Trans-Siberian Railway) and narrow 
gauges (3 ft 6 in; 1 m or less) are preferred in hilly 
country where there are many sharp curves to 
negotiate (as in continental South-East Asia and 
many parts of Africa). But over the greater part of 
the globe, the standard gauge (4 ft 8 in; 1.4 m) 
is adopted because it is the most efficient for all 
purposes: trains can run fast and still carry a heavy 
load, while additional construction costs in hilly 
areas are not great. The world’s fastest and heaviest 
trains are, in fact, all on the standard gauge, e.g. 
in the United States, Canada, China, the Middle 
East and most of Europe. Where several gauges are 
in use in one country or continent great difficulties 
arise, for goods and passengers have to change 
trains where the gauge changes, adding greatly to 
transhipment and running costs and causing delays. 
The original states of Australia did not agree on a 
common gauge. The broad gauge was used in 
Victoria, narrow gauge in Queensland and stand- 
ard gauge in New South Wales. At one time a 
journey from Brisbane to Perth involved thirteen 
breaks of gauge. The Trans-Australia Railway has 
only recently been reconstructed at great expense 
on the standard gauge to avoid such difficulties. 

On narrow gauge lines the speed of travel is much 
reduced, Trains cannot exceed 40 miles (64 km) per 
hour nor can they carry as much freight as trains 
on broader gauges. Thus in Malaysia and Thailand, 
the speed of travel is very slow. While this may not 
greatly affect goods traffic it has a great effect on 
passenger transport. In Thailand where distances 
are great and roads not always of a high standard 
the railways are still an efficient form of passenger 
transport, but in Malaysia, where roads are good, 
taxis, buses and lorries provide much faster and 
more direct communications and have greatly re- 
duced the profits of the railways. The railway re- 
mains an important means of transport through the 
centre of the country, however, where there 1s no 
main road. 

Because of the disadvantages outlined above and 


also because railways have been overshadowed by 


more recently developed and more efficient forms 
ll over the world 


of transport, railway companies a 1 
are experiencing severe financial difficulties. In most 
countries railways have been taken over by the gov- 
ernments, which are more concerned with providing 
essential services than with making a profit. Even 
governments, however, cannot run unprofitable 
railways indefinitely and many measures have been 
employed to make railways more competitive. Dras- 


tic cuts have been made or proposed in services, es- 
pecially long-distance passenger services which are 
often unprofitable. Many uneconomic lines have 
been closed. Routes where gauges varied have been 
reconstructed to a single gauge to provide a better 
service. For long-distance passenger travel speeds 
have been greatly increased so as to be competitive 
with road transport e.g. in Britain, high-speed serv- 
ices between London and Birmingham, London 
and Liverpool, and London and Manchester have 
been very popular, and in Japan the Tokyo—Osaka 
express service is very important, because in these 
instances trains are quicker than road transport and 
compete favourably with air transport if the time 
taken reaching the airports is taken into considera- 
tion. 

Newer more efficient fuels such as electricity and 
oil have replaced steam power and lighter coaches 
have improved speeds and reduced the weight to be 
hauled by the engines. Special services for passen- 
gers, such as air conditioning, night berths, reclin- 
ing seats and restaurant services have been pro- 
vided, while special goods vans including refrig- 
erated trucks, tankers and so on have been devel- 
oped. Fares and freight rates have been reduced un- 
der special conditions, e.g. for return journeys, for 
parties, excursions or, in the case of freight, for bulk 
carriage or long-term contracts. The use of con- 
tainers has also speeded up rail freight services. 
Containers can be unloaded directly from ships on- 
to special rail wagons cutting out several loading 
and packing operations. Trains for passengers have 
been made cleaner, more comfortable and faster in 
many areas in order to compete with other forms 
of transport. These efforts have been more success- 
ful in some countries than others. 

However, the importance of railways to the geog- 
rapher should not be judged solely by present-day 
trends, but also by the great changes in economic 
development that railways have brought about in the 
past. The railway was often the first continuous, 
secure and efficient means of transport in hitherto 
undeveloped areas. It provided a link with markets 
and could bring supplies to outlying areas. It thus 
greatly encouraged settlement and economic devel- 
opment in such areas as the Canadian Prairies, the 
Siberian steppes, the Argentine Pampas, the Ame- 
rican West and the colonial territories of the trop- 
ics. Moreover, railways have played an important 
role in linking remote mineral workings to coastal 
ports, e.g. the mines of the Andes, the iron mines 
in the Mauritanian desert. Railways still have an 
important role to play in this field. Zambian cop- 
per exports, for instance, rely on rail transport and 
because the main routes run through territories of 
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which the Zambians do not approve, i.e. Rhodesia 
and Portuguese Angola, a new railway—the Tan- 
zam route—is being built in Africa today. 


Railway patterns of 
the world 


Although it is impossible to describe all the 

world’s railway systems in detail, a brief review on 
a continental basis is of interest. 
1. EUROPE. Britain was the home of the first 
railways and the new form of transport soon spread 
to continental Europe. The great rate of economic 
and industrial development and the efficiency of 
railways when compared with other available forms 
of transport at the time led to the development of 
a very dense network often linking quite small settle- 
ments. More recent development has led to the 
rationalization of railway networks in many coun- 
tries and the closure of many lines. There are ap- 
proximately 275,000 miles (440,000 km) of railways, 
most of which are double-tracked or multiple-track- 
ed and on the standard gauge (except in European 
U.S.S.R.). The trains usually run at high speed 
and services are frequent. The railways radiate from 
the main cities e.g. Paris, Berlin, London, Brussels, 
Milan, Warsaw, and Moscow. The greatest railway 
densities are found in the industrial regions of 
Western Europe. Belgium has the greatest density 
with one mile of railway for every 4 sq. miles (1 km 
for every 6.5 sq. km) of the country. As can be seen 
from Table 16.1 passenger transport by rail is more 
important than freight in many European countries, 
because the relatively short distances to be covered 
favour road transport for freight, while traffic 
congestion on the roads, especially in cities, favours 
rail transport for commuters. Underground rail- 
ways are important in many European capitals, e.g. 
London, Paris, Moscow, and carry huge numbers 
of city workers. 

The main transcontinental lines include the Paris- 
Berlin-Moscow line which crosses six countries 
and links with the Trans-Siberian Railway in the 
U.S.S.R.; the line from the Channel coast to Istan- 
bul via the Simplon Pass and the Ostend-Vienna 
line. The line through the Alps and Italy terminating 
at Brindisi, where passengers once boarded ships 
bound for the East via the Suez Canal, has 
declined because of the closure of the canal and 
the reduction in passenger shipping. 

2. NORTH AMERICA. The first railway in 
North America was built at Baltimore in 1830, The 
continent of North America has at present the 
most extensive railway network in the world: with 


TABLE 16.1 Passenger and freight transport 
by rail in selected countries, 1966 
Passenger] Ton| 

Country kilometres kilometres 
__ (millions) (millions) 

Canada 4,200 138,900 
U.S.A. 27,700 1,090,200 
Argentina 14,100 13,500 
China (1959) 45,700 265,300 
India (1965) 96,800 98,900 
Japan 258,400 55,100 
Malaysia 600 1,000 
Thailand 3,300 1,700 
Belgium 7,800 6,300 
Czechoslovakia 19,700 57,700 
France 38,400 64,000 
East Germany 17,400 45,600 
West Germany 35,500 55,800 
U.K. 29,700 23,500 
U.S.S.R. 219,400 2,016,000 


N.B. Figures are rounded to the nearest hundred. 
U.N. Statistical Yearbook 


Note the importance of freight transport in North America, 
where railways are unpopular for passenger transport. 
Compare this with the U.K. or Japan where passenger 
transport is more important than freight because distances 
are shorter. The U.S.S.R. and other communist countries 
direct traffic to railways and thus have much freight traffic. 


Source: 


212,000 miles (339,000 km) in the U.S.A (99.6 per. 
cent on the standard gauge), 58,000 miles (93,000 
km) in Canada and the rest in Central America, t 
gether making up nearly 40 per cent of world ig 
The major American railways were responsible for 
the opening up of the vast empty lands of the eed 
ries. The railway network today is used extensively 
for the transport of bulky freight over long disat 
ces, but plays an unimportant role in paces 
transport (Table 16.1). Far more passe 
conveyed by automobiles than by railway : 
United States as a whole accounts for about a 

cent of the world’s railway freight tonnage but on 
5 per cent of the passenger traffic. Thee 
goods carried are mainly heavy ones: iron rs 
metals, timber, machinery, grain, coal, aie PA 
tional materials and manufactured products: a 
oil is, however, conveyed exclusively higit ii 
distance pipelines, and only a small propor m 
refined petroleum products travels by rail, works 
the oil companies have their own pipeline few oa 
and prefer these to public transport. Ant fs 

way companies face severe financial difficu scaly 
extensive rationalization programmes, dfa 
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Churchill 


Minneapolis / 
St. Paul 


16.2 Trans-continental railways in North Americ: 
the Prairie and Rocky Mountain states an 
provided transport for their agricultural pro 


reducing passenger services except for commuters, 
can be envisaged in the future. 

The densest railway network is found in the east- 

central U.S.A. and southern Canada, south of the 
Great Lakes, and on the Atlantic seaboard where 
most of the main cities are linked by rail. The main 
transcontinental lines follow an east-west direction 
linking the main centres of settlement in the east 
and on the west coast. They were extended west- 
wards during the expansion of settlement in the 
nineteenth century (Fig. 16.2). 
3. ASIA. Asia has more than 110,000 miles 
(176.000 km) of railways, but the importance of this 
form of transport varies from country to country. 
Where railways have been built they are important 
both for freight and passenger transport (Table 
16.1) for the following reasons. 

1. Road networks are often sparse and roads are 
of poor quality. 

2. Though the population is large, few people 
can afford automobiles and they thus rely more 


heavily on railways. 


—— 


LY major railways 


As staan CN Canadian National 
5 cP Canadian Pacific 
i GN Great Northern 

2 y NP Northern Pacific 
SP Southern Pacific 
UP Union Pacific 
SF Santa Fe 
SR Southern 
PA Pennsylvania 
NYC. N.Y.Central 


Orleans 


a. Many of the East-West lines were largely responsible for opening up 
d Provinces. They enabled settlers to reach the area more easily and 
ducts to distant markets on the seaboards. 


3, In the U.S.S.R. and China more attention is 
given to the railways which are in public ownership 
than to improving roads for private vehicles. In the 
U.S.S.R., for instance, railways carry about 70 per 
cent of all freight and 55 per cent of passenger 
traffic. 

Probably the most important railway in Asia is 
the Trans-Siberian Railway, This line starts in Euro- 
pean Russia but much of its 5,600 miles (8,960 km) 
length is east of the Urals, It is mainly double-track 
and runs from Leningrad and Moscow in the west 
to Vladivostok in the east. It serves as the most im- 
portant east-west link for goods and passengers in 
Siberia, calling at such towns as Kazan, Sverdlovsk, 
Omsk, Novosibirsk, Irkutsk, Chita, and Khaba- 
rovsk and has been an important aid to settlement 
in the empty lands of Siberia. It has connecting links 
south of the main line to Odessa in the Ukraine, 
Baku in the Caucasus, Tashkent in Russian 
Turkestan, Ulan Bator in Mongolia, Shenyang 
(Mukden) in Manchuria and Peking in China. 

India with about 58,000 miles (93,000 km) of rail- 
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ways, on both broad and narrow gauges, has the 
densest network in Asia. The railways are govern- 
ment-owned, with a railway staff of more than 1.2 
million. More people in India travel by train than 
any other means of transport. More than 1,900 mil- 
lion passengers and about 200 million tons of 
freight go by rail annually. Railways in India and 
Pakistan, where there is also a good railway ,net- 
work, were first introduced by the British to ensure 
good communications for administrative purposes 
and to provide outlets for the tea, sugar, rubber 
and cotton exports. 

In Japan, although the total length of railways 
is relatively short (17,500 miles: 28,000 km) be- 
cause of the country’s small area, the network is 
very good. The first railway was not constructed 
until 1872, when an 18-mile (29 km) line linked 
Tokyo and Yokohama. Railways are best developed 
in the coastal lowlands between the major industrial 
cities. Japanese railways are mainly electrified and 
are noted for their speed and efficiency. The Tokyo- 
Osaka or ‘Tokaido’ express is world famous. Rail- 
ways are important for rapid transportation of com- 
muters to their jobs in the cities and passenger traffic 
far exceeds freight. Tokyo, too, has an extensive 
underground railway which is packed to capacity 
during rush hours. This is partly because Japan 
still has relatively few automobiles compared with 
the U.S.A. or Europe (Fig. 16.1). Even in Japan, 
however, railways are not financially prosperous, 
because commuter trains, though busy, are only 
used in rush hours and run empty during much of 
the day. 

Before the Communist revolution, China had few 
major railways. Since then the quest for a high rate 
of national, economic and industrial development 
has led to the construction of great lengths of rail- 
ways and the construction of many huge bridges 
to carry them over the main rivers. There are now 
more than 22,000 miles (35,000 km), all on the 
standard gauge, except in Yunnan. Many lines are 
being converted from single to double tracks to 
Cope with increased traffic in both freight and pas- 
sengers. The main trunk lines run from Peking, 
south to Canton, north-west to Ulan Bator in Mon- 
golia and north-east to Harbin in Manchuria. The 
main east-west routes include lines from Tientsin, 
through Peking, Taitung, Paotow, to Urumchi in 
Singkiang; from Suchow to Lanchow, and from 
Shanghai to the North Vietnamese border at Ping- 
siang. 

i Outside India, Japan and China there are few ma- 
jor railways. Deserts and sparse population in the 
Middle East, and forests and mountainous terrain 
elsewhere have hindered railway development. 


West Malaysia (1,028 miles: 1,645 km), Thailand 
(1,925 miles: 3,080 km); Indonesia (4,150 miles: 
6,640 km, mainly in Java and Sumatra) and Burma 
(2,000 miles: 3,200 km) have some railways to aid 
the export of minerals and plantation crops. In the 
Middle East the main resource is oil, carried by 
pipeline, and there are few important railways, 

4. SOUTH AMERICA. The 70,000 miles 
(112,000 km) of railways in South America are 
concentrated mainly in the meat-and-wheat areas 
of the Argentine Pampas (26,875 miles: 43,000 km) 
and the coffee-growing region of south-east Brazil 
(21,625 miles: 34,600 km). There is only one trans- 
continental railway in South America linking Bue- 
nos Aires with Valparaiso through the Uspallata 
Pass across the Andes at a height of 13,000 ft 
(3,960 m) above mean sea-level. Of the remaining 
countries only Chile has a considerable length of 
railway lines, (about 5,800 miles: 9,300 km) run- 
ning from Arica south to Puerto Montt, with 
branch-lines that link coastal ports with mining sites 
in the interior. The railway mileage of the other 
Andean states e.g. Peru, Bolivia, Ecuador, Colom 
bia and Venezuela, is short and consists mainly of 
single lines from the ports to the interior with no 
inter-connecting links. 

5. AUSTRALASIA. Australia has about 25,000 
miles (40,000 km) of railways, of which a quarter 
are found in New South Wales. There is one trans- 
continental line running from Fremantle (Perth) to 
Sydney, passing through such towns as Kalgoorlie, 
Adelaide, Canberra and Melbourne. As the Aus- 
tralian railways were originally on many different 
gauges the route has had to be converted to stand- 
ard gauge. A major north-south line links Ade- 
laide and Alice Springs but as yet this has not been 
joined to the line from Darwin to Birdum. 

New Zealand’s railways are mainly in the North 
Island, linking the main towns to the farming areas. 
In South Island railway construction is hindered! í 
the rugged terrain, but one east-west railway runs 
between Christchurch and Greymouth. This 
was completed in 1923 and crosses the Sout 
Alps via a 54 miles (8.5 km) long tunnel ber 
Arthur’s Pass. New Zealand only has 32s 
(5,202 km) of railways due to the sparse poptat 
and the rugged terrain. 

6. AFRICA. Africa, despite its size (the second 
5 ; 000 miles 
largest continent after Asia) has only 2,0" ot! 
(40,000 km) of railways. Some of the more wH 
tant routes include the Benguela Railway thro 
Angola to the Katanga-Zambia copper belt an dof 
line from Katanga to Port Franqui, the r . 
navigation on the River Kasai. Elsewhere, aiid pa 
geria, Senegal, Nigeria, Kenya, Tanzania, Et 


- 
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lines run from coastal ports to inland centres but 
do not form a good network or link with lines in 
other countries. The new Tanzam line, currently be- 
ing constructed with the aid of the Chinese, will 
greatly improve the rail network of East Africa. 
South Africa, with 11,250 miles (18,000 km) of 
railways has the densest rail network because of the 
mining of gold, copper and diamonds, but South 
African railways are slow, inefficient and incapable 
of carrying all the potential freight, and so are fac- 
ing severe financial difficulties. 


3. Pipelines 


Pipes have been used to transport water from 
place to place for thousands of years, but pipelines 
are now becoming an increasingly important form 
of transport. They can be used to carry many liquid 
commodities, as well as gases, but apart from their 
use for water, they are in fact almost entirely asso- 
ciated with the petroleum and petrochemicals indus- 
tries. They carry not only crude oil from the oil- 
fields to the refineries but also petroleum products 
from refineries to markets. Pipelines are treated in 
detail in Chapter 12, but a brief comparison with 


other forms of transport is of value. Pipelines form 
a relatively cheap mode of transport for liquid 
commodities, but are expensive to construct and 
maintain and they are inflexible—once laid they 
must remain in position, They can thus only be 
economically justified if there is a constant supply 
of oil, and a constant demand, Unlike roads, which 
are usually publicly-owned, or railways, which 
though often privately owned carry goods from a 
wide variety of sources as well as passengers, pipe- 
lines are usually owned by specific oil companies for 
their own use. Thus the use of pipelines is restricted 
both in the type of commodity carried and in the 
range of users. However, when it is considered that 
oil is the largest single commodity in world trade 
and that the international oil companies are some 
of the largest concerns in the world, it is clear that 
these limitations are outweighed by the importance 
of oil in the world economy. 

Pipelines may in future be used for transporting 
other commodities. Some have already been used 
for transporting various chemicals, as well as coal, 
which, if ground up and mixed with water, can be 
economically moved in this way. In some areas milk 
is also transported by pipelines. 


WATER TRANSPORT 


Since the earliest times, water transport has been 
used for carrying both men and goods. The earliest 
rafts and canoes were made from logs, skins and 
bark or from bundles of reeds, and such simple craft 
are still in use today in many parts of the world. 
Water transport probably developed before the use 
of animals and greatly aided hunters and fishermen 
in their activities because waterways formed an 
easy means of travel in places where dense forests 
on land hindered movement. Waterways have, for 
this reason, often formed the first means of trans- 
port in hitherto unexplored regions, e.g. in eastern 
Canada and North America, in South America, es- 
pecially the Amazon basin, and in parts of Africa. 

The range and importance of water transport was 


increased when the power of the wind was har- 
nessed by the use of sails, made first of skins and 
later of cloth or canvas. At first, boats were small 
and confined mainly to inland waters and sheltered 
coastal areas, but even with relatively small craft 
long journeys could be successfully undertaken, e.g. 
the movement of the Polynesians who probably 


migrated to the Pacific Ocean from South-East Asia 


in early times. The gradual increase in size and 


complexity of sailing craft allowed trade to be es- 


tablished. The Phonecians, Egyptians, Greeks and 

Romans of the Mediterranean had wide trading 

contacts, and the Arabs and Indians traded 

throughout the Indian Ocean and South-East Asia. 

The greatest improvements in sailing ships took 

place in Western Europe, and culminated in the 

very complex ships of the late eighteenth and carly 
nineteenth centuries. Later, the application of 
steam to water transport greatly reduced the influ- 
ence of weather conditions, making ships indepen- 
dent of wind conditions so that they were not de- 
layed by calms but could maintain constant speeds. 
Steam also gave ships greater power so that they 
could travel faster and carry larger loads. Ships built 
with iron and steel instead of wood, and powered 
by steam were much larger, safer and more efficient 
than the older sailing ships. Today newer forms of 
power, especially nuclear power, have been applied 
to shipping. The tendency is also towards still 
larger ships. ; 

Apart from ocean transport, inland transport by 
water is also important. This was first carried out 
on the existing lakes and rivers but men soon be- 

n to modify the channels and courses of rivers 


and to construct canals, The boats used on inland 
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waterways have also greatly improved and in- 
creased in size, speed and efficiency. 

The two greatest advantages of water transport are 

that it uses existing routes, e.g. rivers, seas, and needs 
no special tracks except in the case of canals; and 
that it is the cheapest form of transport for large, 
bulky loads. The increase in size and capacity of 
ships and barges has, however, had great effects on 
the economics of transport. In the first place the 
greater size of the vessels means that more goods 
can be carried at one time which has greatly re- 
duced transport costs. Water transport is a cheap 
form of transport in any case, but the development 
of large, specialized carriers is making it both cheap- 
er and more efficient. On the other hand, the greater 
size of ships and barges today means that many 
existing channels and rivers are no longer deep or 
wide enough. More has to be spent in modifying 
routes, dredging and marking channels. At one time 
even small rivers could be economically utilized, 
canals were small and ocean-going ships could 
travel far inland on estuaries and rivers. Nowadays 
only the largest rivers can be economically used, 
canals must be enlarged and deepened, and ports 
must be established on deep-water coasts. Many 
European ports far up estuaries, such as Bristol, 
Hamburg, Bremen have had to build outports 
nearer the sea to cope with larger vessels and special 
cargoes. 


1. Inland waterways 


Inland waterways are very varied, both in their 
natural form and type of craft they can carry. The 
largest rivers, such as the Amazon, the Yangtse and 
Mississippi are capable of carrying large steam craft 
over long distances while smaller streams may only 
be usable by tiny canoes or dug-outs. Similarly, the 
older canals, in many parts of the world, were de- 
signed for small craft and may no longer be usable 
without massive reconstruction. Modern canals 
such as the St. Lawrence Seaway and the Manches- 
ter Ship Canal, however, can carry large craft well 
inland. Not only is the scale of water transport gov- 
verned by the nature of the waterways but also by 
the types of boats used in different parts of the 
world. Thus small canoes, sampans or rafts can use 
many rivers while the specially constructed modern 
barges are only efficient where the rivers and canals 
have been improved to specific standards of width, 
depth and alignment. 

There are basically three types of inland water- 
ways, namely rivers, rivers which have been modi- 

fied or canalized, and specially constructed canals. 
1. RIVERS. In many parts of the tropics as in 
the Amazon and the Congo basins and South-East 


Asia, rivers often play a vital role in the transport 
of local products where other means of communi- 
cation, such as railways or roads, are poor or non- 
existent. In countries such as China, India and 
Egypt, river basins have been the nuclei of ciyiliza. 
tion and empire-building. Besides providing water 
carriage, rivers also supply water for agriculture and 
daily domestic needs, and often food in the form of 
fish. Despite their historic importance both for trade 
and economic development, however, many rivers 
in their natural state do not make good modern 
routes for the following reasons. 

(a) Many rivers such as the Ob, Yenisey, Lena, 
Mackenzie, flow across empty and inhospitable 
lands into the frozen Arctic Ocean, so that they are 
of little economic significance despite their great 
length and volume. 

(b) Many large rivers which would be capable of 
carrying much trade flow through sparsely-peopled 
or climatically-hostile areas, e.g. the Amazon. 

(c) Rivers tend to meander over their flood plains 
making the distance covered by river much longer 
than a similar journey by land. 

(d) Few rivers are navigable throughout their 
length and even the lower courses may be interrupt- 
ed by falls, rapids or cataracts, e.g. the Nile has 
five major cataracts; other African rivers such as 
the Zambesi, the Orange, the Limpopo, fall over 
the edge of the plateau. 

(e) Many rivers are too short, too shallow, or too 
swift to be useful for navigation. This is typical of 
the rivers of Japan, Korea, Indonesia, the Philip- 
pines and New Zealand. The narrowness of the 
countries or the smallness of the islands make riv- 
ers of little navigational value. 

(f) Many rivers freeze in winter, e.g. the Volga, 
in the U.S.S.R., is ice-bound for 5 months and the 
Ural for 6 months. Others fluctuate in volume sea- 
sonally, and at low water may not be navigable, 
while in flood navigation may be too dangerou 

(g) The largest rivers are usually subject tos f 
ing, especially near their mouths. This leads to 7 
shallowing of their channels, or to constant change 
in the position of channels, making navigation í a 
cult. For example, the Paraguay river which 1$ i 
important routeway for landlocked Paraguay, tly 
subject to much silting, and channels fe 
shift their position. It is thus very difficult to ® 
gate. 

2. CANALIZED RIVERS. In reg 
ficient transport is essential to indu 
ment, many rivers have been greatly 
overcome many of the problems out 
They may be dredged regularly to com 
and maintain a constant depth of water, 


ions i ef- 
strial develop- 
modified to 
lined above: 
bat silting 
or navi- 
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gability may be improved by the construction of 
dams or barrages which hold back the water and 
give greater depth. Barrages also minimize seasonal 
fluctuations in volume. The banks may be stabilized 
in areas where shifting channels are a problem. The 
course may also be straightened to reduce the delay 
occasioned by wide meanders. In the case of falls, 
rapids and dangerous narrows, such as gorges, e.g. 
the Iron Gates on the Danube and the Yangtse 
Gorges, the water level may be increased by dams 
to give a wider, deeper navigable channel or the 
rapids may be circumvented by short stretches of 
canal linking navigable water, e.g. the Welland and 
Soo Canals between the Great Lakes in North Ame- 
rica. Minor inequalities in the course can be over- 
come by locks, which are also installed for passing 
dams and weirs that hold back the water to deepen 
the channel. Most of the major navigable rivers of 
the world, e.g. the St. Lawrence, the Rhine, the 
Elbe, the Rhône, have some or all of these modifi- 
cations to fit them for efficient modern transport. 
River modification often has many advantages 
other than those of navigation, especially when 
dams are built. These include H.E.P. generation, 
water supply, flood control, and amenity value. 

3. CANALS. Canals are specially constructed 
channels for either ocean-going or inland vessels. 
They have been used since ancient times in China 
and were also built by the Romans in Europe, e.g. 
the canal between Lincoln and the River Trent in 
England. The great age of canals, however, came in 
the late eighteenth century, when industrialization 
was rapid and road transport was difficult and 
expensive. With the rise of railways, which were 
quicker and also capable of carrying bulky loads, 
the canals declined in some countries, e.g. England. 
However, they have remained. very important in 
some regions, notably. northern Europe, where, 
together with modified rivers they forma very exten- 
sive network linking all the major industrial areas 
and providing a cheap form of transport for raw 
materials such as ores, coal and grains. 

The great advantages of canal building are that 
canals can be made where no natural navigable 
water exists. Also canals are not subject to natural 
hazards such as seasonal fluctuations in depth, 
floods and so on to the same extent as rivers, be- 
cause the flow of water is controlled. k 

On the other hand, canals are expensive to build 
and maintain. The construction cost depends on the 


nature of the terrain, because where a canal has to 


cross hills it must do so in a series of locks which are 
used to raise or lower the water level. If the land 
is too hilly it will probably be uneconomic to build 
a canal, Where the bedrock is unsuitable, e.g. per- 


meable limestone, canals are also extremely difficult 
or impossible to build. Nowadays canals have to 
be deepened and widened, and the locks have to be 
enlarged to take larger vessels. Construction, main- 
tenance and improvement costs are only justified 
where there is a large volume of traffic. In some 
cases this depends on historical factors. In England, 
for instance, canals were difficult and expensive to 
construct over the hilly terrain of the industrial 
parts of northern Britain. Thus, when the traffic fell 
as a result of competition from other forms of trans- 
port, the canal companies could not afford to im- 

prove their canals. Today most canals in Britain 

are small, narrow and uneconomic or have been en- 

tirely abandoned. On the other hand in the low-lying 

plains of northern Europe, especially in the Nether- 

lands, canals were easy to make and needed fewer 

locks. They suffered less competition and have been 

continually improved and enlarged so that they still 

form a vital and efficient transport system. 


Inland waterways of Eu- 
rope and North America 


Inland waterways are best developed in two con- 

tinents, Europe and North America. 
1. EUROPE. A number of countries in Europe, 
e.g. France, Germany, Belgium, the Netherlands 
and the U.S.S.R., have very extensive inland water- 
ways including both rivers and canals (Fig. 16.3). 
They are highly competitive with roads and rail- 
ways in the conveyance of freight, especially bulk 
goods and raw materials, because although slower 
they are low-cost. 

France, the second largest country in Europe 
after the U.S.S.R. has 3,500 miles (5,600 km) of 
navigable rivers and another 2,965 miles (4,745 km) 
of canals in current use. Annual traffic on inland 
waterways exceeds 7,750 ton/miles (12,400 ton/ km). 
The major French rivers ¢.g. Loire, Garonne, Seine, 
Rhone, Meuse and Moselle have been modified and 
improved and are linked by canal systems such as 
the Canal du Midi, Canal du Centre, Burgundy 
Canal, Marne and Rhine Canal and Rhéne-Rhine 
Canal. It is possible to travel entirely by rivers and 
canals from the Mediterranean Sea to the English 
Channel or from the Rhine to the Atlantic Ocean. 
However, though France has a great length of 
waterways the traffic is not as great as in Germany 
or the Netherlands because many of the older 
canals are only capable of taking small barges with 
a low carrying capacity. 

Germany and other central European countries 
have many canals. There are’ 2,885 miles (4,616 
km) of inland waterways in West Germany and 
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16.3 Inland waterways of Europe. 


another 1,575 miles (2,520 km) in East Germany. 
Waterways in West Germany alone carry more 
than 25,300 ton/miles (40,480 ton/km) of traffic 
annually. Generally speaking, the central European 
waterways fall into three main groups (Fig. 16.3). 
(a) TheRhine Waterway. The Rhine flows through 
Switzerland, West Germany and the Netherlands 
and forms the eastern border of France. It is navi- 
gable as far as Basel and is the most important 
waterway in Europe. It is linked to the River Rhône 
and the Mediterranean by the Rhéne-Rhine Canal 
and is joined by many tributaries, some of which, 
including the Main and Moselle, have been canal- 
ized. The river has been dredged, straightened and 
improved over much of its navigable length; it suf- 
fers little seasonal fluctuation, seldom floods and is 
rarely frozen. Its ideal position, flowing through the 


industrial heart of Germany makes it the ee 
tensively-used commercial waterway with ara 
barges (with capacities of 2,000 tons or a RY 
which move bulky raw materials, e.g. grain = 
ores inwards, and manufactured products a 
wards. The Rhine, and the Rhône to poe 
linked by a large modern canal, are so 1mp 


is on 
for transport that they have become mol R 
which trade hinges in the whole of the weer 


Market. This axial position ias eng 
trial development along both the rivers. g; 
(b) Teas of the Germanic-Baltic Lone 
An extensive network of waterways owing 
east-west canals joining the north-south flow: ittel- 
ers crosses the North German Plain. er ma- 
land Canal, completed in 1938, joins the s ontinues 
jor rivers of Ems, Weser and Elbe, and © 
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eastwards to Berlin and into Poland. Near Ham- 
burg another canal the Kiel Canal, 60 miles (96 
km) long and 45 ft (14 metres) deep, links the 
Elbe estuary to the Baltic Sea, improving access to 
the Scandinavian countries. The Dortmund-Ems ca- 
nal runs north-south and links the Rhine with the 
ports of Bremen and Emden. This canal carries 
raw materials, e.g. iron ore, from Scandinavia to 
the Ruhr. Canals once took traffic from the Rhine 
to Berlin, Warsaw, and the port of Szczecin (Stet- 
tin) but these eastern canals now only carry local 
traffic because of the political division of the Iron 
Curtain and the curtailment of trade between East- 
ern and Western Europe. Greater economic links 
may lead to greater freedom of moyement and these 
canals may again become important in thefuture. 
(c) Waterways of Southern Germany. The region 
is served mainly by the Danube (Europe’s second 
longest river, 1,700 miles: 2,720 km) which flows 
through seven different countries — West Germany, 
Austria, Czechoslovakia, Hungary, Yugoslavia, 
Romania and Bulgaria — before draining into the 
Black Sea. The Ludwig Canal links the Main, a 
tributary of the Rhine, to the Danube and allows 
water-borne traffic from the Black Sea to reach the 
Mediterranean Sea through the Rhine-Rhéne Canal 
or the Atlantic via the Rhine. The Danube itself has 
been modified and is navigable for 1,500 miles (2,400 
km) from Ulm (West Germany) down to the Black 
Sea by fairly large vessels. The river flows away 
from the main industrial areas and towards the 
enclosed Black Sea. As a result, traffic on the 
Danube is not as heavy as on the Rhine, but recent 
improvements of the German sections and the 
deepening of the Iron Gates stretch between 
Romania and Yugoslavia by the building of a 
dam, have made it navigable to larger vessels. 
Increased trade between Western and Eastern Eu- 
rope may also increase its importance. 

The low lying Netherlands, at the mouth of the 
Rhine, is criss-crossed by its distributaries and also 
has extensive man-made waterways. The total 
length of navigable rivers and canals is about 3,985 
miles (6,396 km) which is very great for a country 
of its size, and the annual traffic exceeds 16,500 ton/ 
miles (26,400 ton/km). The densest network is at 
the Rhine delta, where the Lek and Waal distri- 
butaries meet the Maas (or Meuse). Rotterdam, 
linked to the North Sea by the deep New Water- 
way, serves a vast hinterland stretching upthe Rhine 
to Germany, Switzerland, France and Belgium. 
Amsterdam is joined by the North Sea Canal to the 
port of Ijmuiden, and much traffic also passes 
through the Ijsselmeer and the canals of Groningen 
Province which join the Ems in Germany. 


Inland waterways in Belgium total 960 miles 
(1,535 km) and traffic is considerable. Antwerp was 
linked with the industrial regions of the Sambre- 
Meuse Depression and Kempenland by the com- 
pletion of the Albert Canal in 1940, The canal 
played an important role in the development of in- 
dustries in the Kempenland by providing a cheap 
and efficient line of communications with the major 
port of Antwerp. Many industrial plants are sited 
on the canal-side. Canals on the coastal plain serve 
the towns of Ghent, Bruges, Zeebrugge and Ostend. 

The U.S.S.R. has an immense system of navi- 
gable waterways totalling more than 89,200 miles 
(142,720 km), the most important of which are in 
European Russia. Amongst the more outstanding 
canals are the Baltic and White Sea Canal, the 
Moscow-Volga Canal and the Volga-Don Shipping 
Canal. The vast Volga system links five seas: the 
Baltic, White, Caspian, Black and the Sea of Azov. 
Reconstruction and deepening has greatly improved 
the river and canal system. 

2. NORTH AMERICA. In North America, the 
most important waterway is the Great Lakes-St. 
Lawrence Waterway shared by Canada and U.S.A. 
It stretches for over 2,350 miles (3,760 km) from 
Duluth on Lake Superior to the estuary of the St. 
Lawrence below Quebec, connecting the productive 
interior with the Atlantic seaboard and bringing 
ocean shipping to the centre of the continent. Its 
natural barriers such as rapids, waterfalls, gradient 
differences and shallow stretches of rivers have been 
overcome by the construction of locks and canals 
and by constant dredging to maintain a depth of 
over 25 ft (7.5 m) for the use of lake freighters, 
whalebacks (wheat-carriers) and cargo-barges much 
larger than those of the Rhine. The drop of 20 ft 
(6 m) by a rapid at Sault St. Marie is avoided by 
the Soo Canal between Lake Superior and Lake 
Huron. On the Niagara River, with its Falls and 
rapids between Lake Erie and Lake Ontario there 
is a drop of 326 ft (99 m). This is avoided by the 
Welland Canal first built in 1829, which has seven 
locks over a distance of 25 miles (40 km). From 
Kingston to Montreal for a distance of 200 miles 
(320 km) the St. Lawrence is shallow and interrupt- 
ed by many rapids. To improve its navigability, the 
U.S. and Canadian governments, at a cost of £340 
million ($M2,260 million), constructed the St. Law- 
rence Seaway which was completed in 1954. It has 
a minimum depth of 27 ft (8.2 m), and has many 
locks and dams (Fig. 16.4) which, apart from im- 
proving navigation, generate H.E.P. Below Mon- 
treal the St. Lawrence is sufficiently deep for navi- 
gation all the way to the Atlantic. Silting is tackled 
by constant dredging, but in winter from December 
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16.E Part of the St. Lawrence Seaway near Cornwall, Ontario. This canalized route together with the Great Lakes 
carries shipping to the centre of the continent. National Film Board of Canada 


to March the St. Lawrence is frozen and navigation 
comes to a standstill. Goods are stockpiled by con- 
sumers during the summer months to avoid shor- 
tages in winter or are distributed in winter by rail- 
ways or roads. The main traffic on the waterway 
includes trade in iron ore, coal, grains (in particular 
wheat from the Prairies), timber, furs, dairy pro- 
ducts, metallic ores (nickel, copper, gold) and a 
whole range of manufactured goods. 


16.4(a) The Great Lakes and the St. Lawrence provide 
continent. 
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The Great Lakes-St. Lawrence Waterway is linked 
to other important cities by smaller canals, ¢.. by 
the Carillion and Grenville Canals from pe 
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by the Erie Canal from Buffalo via the Mohaw 
Gap and the Hudson River to New York. i 
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rence Waterway is ice-bound for three ai 
months in a year, the amount of traffic it handles 
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16.4(b) 


The St. Lawrence Seaway was constructed jointly by the U.S.A. and Canada to improve access for larger 


vessels. Dams hold back water to deepen some sections, larger canals 
i. 5 and locks replace older, smaller ones and 
H.E.P. is generated at several of the dams. The seaway, despite improvements, is closed in winter because of ice. 


greater than any other commercial waterway. This 
is partly because of the brisk trade on the waterway 
and the large number of vessels engaged, and partly 
because the ships are large and can carry huge quan- 
tities of goods. In terms of freight charges, the aver- 
age carrying costs of the Great Lakes carriers are 
among the lowest in the world because of the per- 
fect load coefficiency attained. Ships that enter the 
St. Lawrence estuary for the lakeports of the inte- 
rior with iron ore from Labrador or industrial raw 
materials from the tropics or manufactured pro- 
ducts from Western Europe are fully loaded on their 
return journey with Mesabi ore, Illinois coal, Prai- 
ries wheat, Michigan limestones (for steel works), 
Canadian timber or newsprint, American steel and 
other finished products for distribution around the 
world. Thus no ship sails empty and the full utili- 
zation of shipping reduces the freight costs. 

In Canada, many of the north-bound rivers are 
navigable in summer, e.g. the River Mackenzie from 
the Great Slave Lake to the Arctic, the Yukon from 
Whitehorse in the Yukon Territory through Alaska 
to the Bering Sea, and the Nelson and Albany riv- 
ers. These rivers have little commercial impor- 
tance, however, because of their northerly position. 

In the U.S.A. the most important inland water- 
way is formed by the Mississippi and its many tribu- 
taries. Much traffic travels on the Mississippi be- 
tween St. Louis and New Orleans on the Gulf of 
Mexico. The main tributaries, modified for navi- 
gation, include the Ohio, Arkansas, Missouri and 
the Tennessee. In the deep South the Intra-Coastal 
Waterway and the Houston Ship Canal also handle 
much internal and external trade. 


2. Ocean Transport 


Ocean transport represents the cheapest means of 
haulage across water barriers that separate produ- 


cers from consumers miles apart. The oceans offer 
a free highway traversable in all directions, with no 
maintenance costs, as in roads, railways or canals, 
and rarely limited by depth as in rivers. Ocean- 
going ships are capable of carrying far larger loads 
than railways, road transport, or aircraft. By in- 
creasing the size of the ocean carriers large volumes 
of world trade can be handled at even lower costs. 
The introduction of refrigerated chambers for trans- 
porting perishable goods such as meat, fruits, vege- 
tables and dairy products and the development of 
tankers and other specialized ships has greatly im- 
proved the efficiency of ocean transport. The use 
of containers has not only made cargo handling 
easier but has eased the transfer of goods to land 
transport by rail or road at the world’s major ports. 

The growing size of merchant ships, especially 
tankers, has, however, somewhat reduced their flexi- 
bility. Many are too large to pass through the 
Suez or Panama canals and some are so large that 
they cannot pass the Straits of Dover and other 
shallow straits, e.g. the Straits of Malacca. The ten- 
dency for shipping to become progressively larger 
means that port facilities must be improved, chan- 
nels deepened or special off-shore loading and un- 
loading facilities installed. Moreover, the move to- 
wards greater specialization of cargo means that 
special facilities must be available at ports for deal- 
ing with the appropriate loading or unloading sys- 
tems. Thus the costs of port facilities may be in- 
creased but this is offset by the greater speed and 
efficiency in cargo handling. 

Modern liners and cargo-ships that are driven by 
powerful engines, and equipped with radar, wire- 
less and other navigational aids are little hindered 
by wind or weather and can cross the oceans at 
moderate speeds and reach their destinations on 
schedule. ‘Freedom of the Seas’ or the right of ships 
of all nationalities to sail on the high seas has exist- 
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ed since historical times, and territorial restrictions 
only apply within the 3-mile (4.8 km) or 12-mile 
(19.2 km) territorial waters of coastal nations (see 
Discussion Point 9). 
KINDS OF OCEAN VESSELS. Ships that sail 
the high seas are varied in their structure and capac- 
ity, but fall into three main groups. 
(a) Passenger ships. Passenger liners, which are 
usually operated on fixed routes and on regular 
schedules, are practically floating hotels. They have 
comfortable cabins, luxurious dining-halls, ball- 
rooms, shops, banks, cinemas and swimming-pools. 
They can carry up to 2,000 passengers and crew. 
Liners are mostly of moderate size but some of the 
largest are up to 100,000 tons. Speeds of over 30 
knots (nautical miles) (54 kph) are maintained. 
Speedy travel means passenger liners often carry 
mail, The trans-Atlantic crossing, 3,090 miles (4,944 
km) which once took several weeks now requires 
only 4 days. Some of the most famous ocean liners 
include the Queen Elizabeth (83,673 tons) and the 
Queen Mary (81,235 tons) both now out of service; 
the United States (52,000 tons); and the new Queen 
Elizabeth II. 

Sea-borne passenger transport on scheduled 
routes is much less important than it was in the 
past. Routes from Europe to South Africa and Aus- 
tralia are still profitable, partly due to the carriage 
of emigrants and partly to high costs for air travel 
over the long distance, but the traffic on the North 
Atlantic route has dwindled. In 1969-70 only 
285,500 passengers crossed the North Atlantic by 
sea compared with 6 million by air. The speed of 
air transport has played the major role in reducing 
passenger transport. Liners are still important, how- 
ever, for tourist cruises. Cruise ships take holiday- 
makers from North America and Europe south to 
warmer climates in winter, visiting a number of 
countries. In 1969-70 cruise passengers numbered 
312,000 or more. All passenger ships normally en- 
gaged on the North Atlantic route are now used 
for cruises in winter, and passengers cannot cross 
the Atlantic except by air during the winter months. 
_ Ocean liners are specially constructed for carry- 
Ing passengers and mail, but there are other vessels 
which carry both passengers and freight, and are 
described as cargo-liners. Besides the cabins for pas- 
Sengers, there are cargo-holds and facilities for 
loading and discharging goods. Such cargo-liners 
are usually smaller in size and do not travel as fast 
as passenger shipping. 

For short journeys, e.g. crossing straits or narrow 
seas, as between Dover and Calais across the Eng- 
lish Channel, or Harwich and Hook of Holland 
across the North Sea, packets or ferry-boats are 


16.F Ocean routes are major carriers of goods because 
they provide a cheap and easy method of transport. 
Ships being loaded at Wismar in East Germany. 
Paul Popper Ltd. 
used. They are usually equipped with roll-on-roll-off 
facilities for cars and other vehicles. Other types of 
passenger vessels include the mail boat (for express 
mail and passenger conveyance), the steam-yacht 
(for pleasure trips) and military transport carriers 
(for the deployment of troops). 
(b) Cargo ships. Ships of all sizes and structures 
transport cargo but the tramps or cargo-steamers 
(between 2,000 and 20,000 tons) are the most im- 
portant. As with other ships they have increased in 
size; the average size has nearly doubled in the last 
decade. Cargo ships travel more slowly than liners 
and have no regular schedules for their voyages, 
stopping at many coastal ports to take on fresh oak 
goes or discharge them. Many tramps carry the ar 
goes of a particular company but there arè ot 
which carry practically anything as long as thena, 
a demand for their services. Because of henta 
flexibility and fuel economy (they travel much s Pike 
and have more cargo-space due to their bon 
structure), their freight charges are the lowest. pr 
of the world’s low-valued, bulky goods: ca d 
ton, rubber, copra, grains, timber, etc. are est 
by tramps of some kind. Many tramps are S 
by shipping companies that direct their ships ane 
wireless communications, to points where ther 
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goods to be picked up. Long voyages in ballast (i.e. 
without cargo) are to be avoided to reduce losses. 

The cost of cargo transport is affected by several 
factors. When cargoes are plentiful and shipping 
scarce, freight rates naturally rise and shipping com- 
panies make good profits. On the other hand, a 
recession in world trade leads to the reduction in 
freight rates to be competitive. Another factor 
which affects costs is the ease of handling of car- 
goes. Where containers, i.e. standard-sized units 
packed with goods, are used, handling may be much 
improved, especially since the goods do not need to 
be unloaded separately at the port. The whole con- 
tainer, including the goods, can be transferred to a 
rail wagon or lorry of special design, and taken on 
to its inland destination. When cargoes are varied 
and packed in crates of various sizes or in sacks, 
bales or irregular-shaped boxes, handling is diffi- 
cult, time-consuming and costly. Not all cargo 
ships are capable of handling containers but the in- 
vestment in special container ships with container 
handling facilities at ports is worthwhile in the long 
run because of great gains in efficiency, and long- 
term cost reductions. 

General cargo ships are being increasingly re- 
placed by specialized industrial carriers, constructed 
for specific cargoes only. There are, of course, many 
commodities which do not lend themselves to such 
transport—and_ these continue to be carried by 
tramps. Many of the specialized ships now in use 
are owned not by shipping companies but by the 
producers of the commodities which they carry. By 
far the most important industrial carriers are oil 
tankers, These tankers, which include some of the 
largest vessels afloat (between 30,000 tons and 
300,000 tons) have numerous compartments sepa- 
rated by bulkheads as a safety precaution (see Chap- 
ter 12). Oil has been the largest single commodity in 
world trade for many years, and to cut costs tankers 
have been built on an increasingly large scale. They 
now make up almost half the world’s merchant 
shipping (Table 16.2). Liquified natural gas 1s also 
carried in highly specialized vessels. we 

Other special carriers include colliers for shipping 
coal; whalebacks or grain-ships for the conveyance 
of wheat (the grain is handled like a liquid in loading 
or discharging at ports); banana carriers with 
chambers at controlled temperatures and with good 
cruising speeds to ensure prompt delivery; and 
refrigerator ships for the transport of fruits, meat 
and dairy products. ; F 

Pie aid ng the coasts are various kinds of 
smaller coasters: steamers, junks, barges and cargo- 
boats that handle the local transport of goods. Their 


importance has declined because of competition 


TABLE 16.2 Registered tonnage of 
merchant aa | ae countries, 


Total tonnage Tanker tonnage 


Country registered registered 

(millions) (millions) 
Liberia t 22.6 12.9 
U.K. 21.7 19 
U.S.A. 20.3 4.5 
Norway 18.4 99 
Japan 16.9 5.9 
U.S.S.R. 10.6 2.7 
Greece 7.4 2.0 
Italy 6.2 2.1 
West Germany 6.0 1,2 
France 5.6 2.5 
Netherlands 5.1 Wi 
Panamat 4.8 2.5 
World total 182.1 64,2 

Source: U.N. Statistical Yearbook 


+—flags of convenience 
Note that U.S.A. and U.S.S.R. have rather small tanker 
tonnages since much of their oil comes from within the 


countries. 

Liberia and Panama have large registered tonnages because 
by registering their ships there shipping companies can avoid 
taxes in their own countries. 


a 


from the faster and more convenient railways and 
trucks. 

(c) Other ships for special tasks. Apart from the 
commercial carriers, the world’s high seas and 
coastal waters are also served by many other ships 
that perform special tasks cither in making the seas 
more sailable or assisting merchant shipping. Exam- 
ples of such vessels include the dredgers that deepen 
the coastal waters and river ports; tugs which help 
to manoeuvre larger ships; lighters used for loading 
or unloading in shallow waters, ice-breakers that 
open up frozen waters; salvage-ships and lifeboats 
that recover wrecked vessels or rescue seamen; pi- 
lot-boats to aid navigation and lightships which re- 
place lighthouses in some areas; cable-laying ships 
which lay undersea cables in oceans; research-ships 
with built-in laboratories for marine research; fish- 
ing vessels and whalers and their factory ships; po- 
lice launches and marine boats that guard the sea- 
coasts; and the fleets of military vessels such as 
cruisers, destroyers, gun-boats, submarines, tor- 
pedo boats, corvettes, monitors, battleships and 
aircraft carriers. 

OCEAN TRADE ROUTES. Although the oceans 
are open highways with few natural barriers, the 
bulk of the world’s trade passes along certain well- 
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marked routes. The volume of traffic, the type of 
shipping and the frequency of services on these 
routes depend on some of the following factors. 
(a) Supply and demand. There must be goods to 
carry and a market for them to go to and thus the 
main trade routes link centres of population, indus- 
trial areas, and suppliers of raw materials. The 
greatest traffic is found on routes between regions 
where economic development is greatest, e.g. on the 
North Atlantic. 

(b) Availability of ocean terminals. Major ocean 
routes are chosen to allow shipping to stop at well- 
equipped ports-of-call where they can refuel, take on 
food and water, take advantage of other services, 
and where goods-handling, financial services and so 
on are readily available. The main trade routes thus 
link the world’s major ports such as London, Rot- 
terdam, Hamburg, New York, Yokohama, Singa- 
pore, Colombo, San Francisco and Honolulu ete. 
(c) Absence of physical barriers. Ocean shipping 
is hampered by few barriers and powered vessels 
are relatively independent of weather conditions, 
but ships still prefer to follow well-known routes 
which have been carefully surveyed, charted and 
pronounced safe for shipping. The greater size of 
many vessels today makes this even more important 
than in the past. Charts are of particular impor- 
tance in straits and shallow seas where the shape 
and position of the channel may change, e.g. the 
Straits of Malacca and the English Channel. In such 


regions routes are carefully marked by buoys, and 
lighthouses or lightships warn of shoals or rocks, 
In some cases, e.g. in the English Channel, a one- 
way system for shipping is operated to avoid colli- 
sions between ships in narrow channels. 
(d) Nature of the cargo. Perishable goods, mail, 
urgently-needed machinery, or medical supplies, as 
well as most high-value cargoes are sent by the 
shortest possible routes. These are often great circle 
routes and may have far fewer ports of call. For 
such commodities shippers can afford to pay higher 
freight rates for the sake of speedy service. General 
cargoes on the other hand may follow longer routes 
with many stops, but freight rates are low. Thus 
certain types of cargoes may be found on particular 
routes. For passenger vessels engaged in tourist 
cruises the route followed will obviously be dictated 
by the ports-of-call, chosen for their climatic, his- 
torical, scenic or other attractions. 

The major ocean trade routes are shown in Fig. 
16.5. 
(a) The North Atlantic route. On both sides of the 
North Atlantic are located regions of very dense 
population and varied industrial activities. Some of 
the world’s largest sea terminals are located in Rot- 
terdam, Antwerp, London, Southampton, Glas- 
gow, Liverpool, Manchester (via the Manchester 
Ship Canal), Le Havre, Hamburg, Göteborg, Co- 
penhagen, Stockholm and Oslo. These ports fring- 
ing the North Sea, the Baltic Sea and the English 
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Channel are the outlets of the rich agricultural, 
commercial and industrial regions of Europe. Large 
quantities of manufactured items: textiles, chemi- 
cals, machinery, fertilizers, steel, wine, are exported 
from these ports across the North Atlantic to the 
United States and Canada. 

In north-eastern North America is another string 
of large ocean terminals, favourably located for 
trade around the world and with Western Europe 
in particular: New York, Boston, Philadelphia, 
Baltimore, Montreal, Quebec, Toronto (through the 
Great Lakes-St. Lawrence Waterway). The exports 
that go eastwards to Western Europe are more 
bulky and include large quantities of foodstuffs and 
raw materials: wheat, animal feedstuffs, cotton, to- 
bacco, paper, woodpulp, timber, nickel, copper, as 
well as manufactured goods such as iron and steel, 
machinery, transport equipment, chemicals, textiles 
and clothing. The foreign trade of the North Atlan- 
tic region is greater than that of the rest of the world 
combined. The route has also been traditionally 
served by fleets of luxury passenger liners that ply 
between New York and Southampton and other 
European ports, but with cheaper air fares and 
frequent air services, more and more passengers 
prefer the speedier air routes. 

(b) The Cape of Good Hope route. This route was 
once the subsidiary alternative to the Suez Canal 
Route, but because of its long and circuitous journey 
(longer than the Suez Canal Route by 4,000 miles: 
6,400 km between Liverpool and Colombo) was 
avoided by most shipping companies. But with the 
closure of the Suez Canal in 1967 oil tankers, 
tramps and liners now have no choice but to take 
this route. This has led to slower passages and in- 
creased freight charges where smaller vessels are 
used. However, the volume of trade, especially in 
tropical raw materials such as rubber, jute, sugar, 
tea and coffee, as well as tin from South-East Asia, 
is very large. The closure of the Suez Canal has 
therefore boosted the trend towards larger and larger 
tramps and tankers to sail the Cape of Good Hope 
Route permanently. By taking larger cargoes the 
costs of the longer journey can be offset and charges 
can be reduced. As the Suez Canal, before its clo- 
sure, could only accommodate ships of less than 
20,000 tons capacity and toll charges were high, rh 
Cape Route was already growing 1n importance. It 
has several other advantages. With the greater eco" 


nomic development of the recently independent Af- 


rican nations and the exploitation of their rich natu- 
amonds, tin, 


ral resources such as gold, copper, di 
chromium, manganese, cotton, oil palm, ground- 


nuts, coffee and fruits, the volume of traffic round 


the Cape of Good Hope and from ports in both 
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AS MEDITERRANEAN SEA 


> Port Said 


Commodities heading for Europe 


oil,cotton, tea, coffee, sugar, rubber, tin, 
dates, silk, teak, spices, tobacco, hemp 
wool, wheat, meat, hides, fruits 


Date constructed: 1869 
Altitude: sea level 
Length: 101 miles 
Depth: 33 feet 
Width: 197- 215 feet 
Tonnage limit; 20,000 tons 
Travelling time between 

Port Said and Suez: 12 hours 
Distance saved between 
London and Bombay 
(compared with Cape 
route):4,000 miles 

Traffic (1965): 

No. of vessels: 20,289 
Tonnage: 246.8 million tons 
No, of passengers: 286,000 
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| textiles, chemicals, 
machinery, paper, 
automobiles, fertilizers 
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16.6 The Suez Canal. 


East and West Africa is on the increase. 

(c) The Mediterranean-Suez-Asiatic route, 
importance of this route linking Europe with the 
Far East began with the opening of the Suez Canal 
in 1869 (Fig. 16.6). The route was once considered 
the ‘life-line of Britain’ because oil supplies from 
the Middle East and tropical raw materials and 
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CARIBBEAN 
SEA 


Far East and the Pacific states ` 
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Date complated: 1914 
Altitude: maximum 868 feet ast. 
Length: 50.7 miles 

Width: 300-1000 feet 
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16.7 The Panama Canal. 


foodstuffs from the Asiatic colonies came through 
Suez. Manufactured products and semi-finished 
goods went by way of Suez and the refuelling port 
of Aden, to Bombay, Karachi, Colombo, Singapore, 
Hong Kong, Fremantle, and other Australian 
ports. Goods also went to East Africa, Durban 
and Capetown via the Suez Canal. Other European 
nations also made heavy use of this short-cut to 
their Afro-Asian markets. With the opening of 
the Panama Canal in 1913, some traffic, especially 
that destined for New Zealand and the Far East, 
was diverted, but traffic on the Suez Route conti- 
nued to increase. As a result of the Arab-Israeli 
War in 1967, however, the Suez Canal was closed 
to all traffic and its strategic importance as a major 
world trade route came to an abrupt end. The Uni- 
ted Arab Republic naturally suffered greatly from 
the loss of revenue, amounting to millions of dollars 
annually from tolls, but the far-reaching effects on 
trade, as a result of the closure, were felt by all na- 
tions that made use of the Suez Canal, especially 
Britain, West Germany, France and Japan. It is still 
not known when the Suez Canal will be reopened, 
but with shipping firms making huge vessels to 
counter the greater expense of switching to the Cape 
of Good Hope Route, the Suez Route is not likely 
to regain its former predominance even if reopened. 
In order to regain its old importance, it would have 
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to be considerably deepened and widened at great 
expense. 

The trade between the Mediterranean ports, eg. 
Tel Aviv, Port Said, Marseilles, Genoa, Venice, 
Athens, Gibraltar, Algiers and Istanbul still goes 
on despite the closure of the Suez Canal, but with 
reduced vigour. Oil is sent across the Arabian 
Desert by long-distance pipelines from the Persian 
Gulf oilfields to the Mediterranean terminals at 
Banias, Tripoli and Sidon, for shipment to Europe, 
instead of going by tanker round the Cape of Good 
Hope. This is not only more economical but the 
fastest way of transporting the oil to Europe. The 
importance of oilfields in Libya and Algeria has 
also greatly increased since the closure of the Canal 
because they are closer to Europe. 

(d) The Panama Canal-West Indian-Central Ame- 
ricanroute. This route, which came into usein 1913 
with the completion of the Panama Canal, elim- 
inated the long and hazardous voyage round the 
stormy: Cape Horn. The Panama Canal is ‘the gate- 
way to the Pacific’ (Fig. 16.7). It has benefited coun- 
tries on both Atlantic and Pacific seaboards, facili- 
tating the trade in minerals, oil, foodstuffs, raw 
materials and manufactured products. But the 
greatest benefits have accrued to traffic between the 
east and west coasts of the United States, Almost 
half the volume of shipments through the Canal is 
domestic traffic of the U.S.A., e.g. the transport of 
Californian fruits, Prairies wheat, Pacific North- 
West timber to eastern U.S.A. ; and the shipment of 
textiles, chemicals, machinery and other manufac- 
tured goods from Atlantic America to western 
U.S.A. and Canada. a 

The Panama Route has also greatly facilitat 
trade in the West Indian islands and the Pacific 
states of North, Central and South America, espe 
cially the Andean states which are rich in gins 
resources and have good markets in North Ee 
rica. The Latin American states import pana 
tured goods and mining equipment from the U. a 
and the Western European countries. Much tra j 
destined for the Far East, the Pacific islands hd 
Australasia from North America and bg n 
rope also goes through the Panama Canal. ae 
greater economic development of East Asian oa 
tries, especially China, Japan and the Sou vee 
Asian states, the Panama Route is ee 
greater role in the exchange of products puoi 
the East and West. The distance saved from pee 
land to New York via Panama, instead © a 
Horn, is more than 2,500 miles (4,000 saa) wi 
are being formulated for a larger cana 
fewer locks to cope with increasing traffic. risk 
from the Panama Canal traffic there is also 4 
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trade between the Caribbean states and the Gulf 
Coast ports of the U.S.A., including Venezuelan oil, 
Guyanan bauxite and fruit from the West Indies 
and Central America. 

(e) The South Atlantic route. The ocean traffic in 
the South Atlantic is far less than that of the North 
Atlantic, because it connects regions of sparse pop- 
ulation and more limited economic development. 
Only south-eastern Brazil, the Plate estuary and 
parts of South Africa have large-scale industrial de- 
velopment. There is also very little trade on the 
east-west route between Rio de Janeiro and Cape 
Town, since both Africa and South America have 
similar products and resources. There is some coast- 
al trade amongst the South American republics from 
Brazil to Argentina, round Cape Horn to Chile, 
Peru and the northern Andean states. A fair volume 
of traffic also passes between the eastern South 
American countries and Western Europe and North 
America. Coffee and cocoa from Brazil; wheat, 
meat, wool, flax, and other products from Argen- 
tina are sent to the industrial countries of the North 
Atlantic in return for manufactured and semi-fin- 
ished commodities. Ships call at Spanish and Portu- 
guese ports en route, and many stop at Madeira, 
the Azores or the Canary Islands for refuelling. 
(f) The Trans-Pacific route. Trade across the vast 
North Pacific Ocean goes by several routes which 
converge at Honolulu, ‘the cross-roads of the Paci- 
fic’, for refuelling and servicing. The direct route 
further north in a great circle, which links Vancou- 


ver and Yokohama without calling at the Hawaiian 
Islands, reduces the travelling distance by half. The 
ocean terminals that serve the North Pacific trade 
include Vancouver, Seattle, Portland, San Francis- 
co and Los Angeles on the American side, dealing 
with wheat, timber, paper and pulp, fish, dairy pro- 
ducts and manufactured goods. Their destinations 
across the 4,500 mile (7,200 km) wide Pacific are 
usually Yokohama, Kobe, Shanghai, Canton, Hong 
Kong, Manila and Singapore. The east-bound trade 
from East Asia to North America consists mainly 
of manufactured goods, e.g. textiles, electrical 
equipment, from Japan, Hong Kong, Korea, and 
Taiwan, and tropical raw materials from South- 
East Asia, e.g. rubber, copra, palm oil, teak, tin 
and tea. In addition to international links, the 
North Pacific is an important domestic routeway 
from the U.S. mainland to the isolated states of 
Alaska, in the north, and Hawaii in the mid-Pacific. 

In the South Pacific, the traffic consists mainly 
of ships travelling via the Panama Canal between 
either Western Europe or North America and Aus- 
tralia, New Zealand and the scattered Pacific is- 
lands. Goods transported are mostly wheat, meat, 
wool, fruits, dairy products and manufactured 
articles. The distance covered is enormous. It is 
6,490 miles (10,384 km) from Panama to Welling- 
ton, and 7,675 miles (12,280 km) between Panama 
and Sydney, but the countries of Australasia have 
no choice if they wish to trade with North America. 
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From ancient times men have wanted to fly, and 
many attempts were made before suitable methods 
were discovered. The first really successful method 
to be developed was the balloon, filled with light 
gases such as hydrogen or helium which, being 
lighter than air, were able to rise above the surface. 
Apart from controlling the altitude of flight by re- 
leasing gas or lessening the amount of ballast car- 
ried, balloons were dependent for their general di- 
rection upon winds and air currents. Later types of 
balloons had rudders and steering devices. At the 
end of the nineteenth century rigid airships, with a 
solid framework rather than a simple bag of gas 
were developed, and these were powered by internal 
combustion engines. Airships were the first aircraft 
to cross the Atlantic, but they proved difficult to 


handle and were generally an unsatisfactory method 
of transport, and were not used after the 1920s. 
Gliders, utilizing air currents and capable of 
carrying men were developed in the late nineteenth 
century and were the forerunners of powered air- 
craft or aeroplanes. The first successful flight by 
aeroplane was by the American Wright brothers in 
1903, and since that time great developments have 
revolutionized air transport. Aircraft engines under- 
went radical alterations as gas turbines, turbo-props 
and then jet engines were developed, and other fea- 
tures such as pressurised cabins, safety devices, and 
remote-control landing devices for use in poor 
weather conditions have also greatly improved air- 
craft. Vertical take-off and landing, as in helicopters, 
has also been evolved. Aircraft were developed for 
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military purposes during the First World War and 
have continued to increase in military importance 
ever since. Moreover, remote-controlled air vehicles 
such as rockets, missiles and spacecraft have since 
been developed and have extended the range of 
manned flight to earth orbit and to the Moon. 

Air transport is relatively independent of physical 
barriers such as mountain ranges, though of course; 
this depends to a large extent on the size and 
range of the aircraft employed. While the larger jets 
can fly at great heights, avoiding all barriers, small- 
er planes have a shorter flight range and must fly 
at lower altitudes. Such small planes, however, 
which fly along valleys and between the mountains 
are extremely important for easing internal trans- 
port, e.g. in Nepal or the Andes. Aircraft of one 
type or another have made it possible to reach the 
most remote parts of the earth. Pioneering expedi- 
tions to the Polar regions, in the Andes and other 
mountain regions, over deserts and jungles are 
nowadays heavily dependent on aircraft. Aircraft 
have been developed which can land in small air- 
fields, take off or land vertically or hover above the 
ground. Skids can be fitted instead of wheels for 
landing on ice and floats can enable planes to land 
on water in lakes and rivers or at sea, But the great- 
est advantage of air transport is its speed. For long- 
distance travel aircraft are by far the fastest and 
most efficient method of passenger transport. By 
the late 1920s passenger planes were already flying 
at more than 100 miles per hour (160 kph). Jet air- 
craft can nowadays fly at speeds faster than sound, 
i.e. at 660 miles per hour (1,056 kph) at an altitude 
of 36,000 ft (10,970 m), and regular air services 
operate at speeds around 500 mph (800 kph). The 
journey from London to New York now takes about 
5 hours, or about 17 times less than the time taken 
by ocean liners. Modern aircraft can fly for dis- 
tances of 4,000 miles (6,400 km) without refuelling 
though usually flight distances are much shorter. By 
flying at altitudes of 40,000 ft (12,190 m) most 
weather hazards can also be avoided, though of 
course storms, ice, fogs and turbulence affect flights 
at lower levels. Modern aircraft are also capable of 
carrying several hundred passengers ( jumbo-jets can 
take between 300 and 500 passengers) and the com- 
fort and luxury of air travel is also ideal for pas- 
senger transport. 

Despite the rapid rise of air-transport for pas- 
Sengers, the growth of air-freight traffic has been 
much slower (Table 16.3). This is because air trans- 
port is relatively expensive and is only used for 
cargo either when speed is essential, as in the case 
of perishable goods, urgently-required medical or 
food supplies, or where the high value of the goods 


TABLE 16.3 Passenger and freight 
transport by air in selected countries, 


1966 
Passenger| Ton] 
Country kilometres kilometres 
(millions) (millions) 
U.S.A. 128,600 3,200 
U.K. 13,900 400 
France 9,000 200 
Canada 9,000 200 
Australia 5,600 100 
Japan 5,300 100 
Italy 4,700 100 
West Germany 4,600 200 
Netherlands 3,900 200 
Brazil 3,100 100 
Spain 2,700 — 
Switzerland 2,700 100 
India 2,200 100 
South Africa 1,500 
World total 228,000 5,900 


N.B. Figures are rounded to the nearest hundred. 
Source: U.N. Statistical Yearbook 


offsets the high cost of transport, as in the case of 
luxury goods. Nevertheless goods traffic by air is 
on the increase. One specialized role played by air- 
craft is in the relief of major disasters when land 
transport is unable to reach the areas. In the case 
of wars, earthquakes, floods and so on, medical 
supplies, food, and rescue personnel can be quickly 
airlifted to affected areas. 

Commercial airlines came into being after the 
First World War, the first regular air-service being 
between London and Paris in 1919. The earliest 
countries to operate airlines were Britain, Hera 
and the U.S.A., where the first planes were devel- 
oped, but since the Second World War a very large 
number of airlines has come into operation. An aif- 
line is now a national prestige and status Kapi 
almost every country in the world has at lea 
one airline. In countries such as the U.S.A. a 
Britain there are several major compat ae 
world is now spanned by a vast network 0 ri 
routes, though the density of the routes and the i 
quency of services varies very much from one “ne 
of the world to another, depending on the sale 
bility of suitably equipped airports, refuelling! mie 
ties, as well as on the potential demand for i a 
vices. Airlines can only run economically 1 wes 
are sufficient passengers to fill regular flights m 0 
capacity. This in turn depends on the stan r 
living, for air fares are generally very high 
pared with those of ocean or land transport. 
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Air transport has been rapidly developed in the 
last 50 years and is constantly becoming more 
important, but development has been very un- 
even in different parts of the world. Will air 
transport ever become a world-wide and univer- 
sal form of transport? There are several limiting 
factors which make this unlikely. The major fac- 
tors affecting the present importance and future 
uve of air transport are discussed be- 
ow. 

(a) Limited carrying capacity. Lack of space in 
aeroplanes restricts the amount of freight they 
can carry. Many goods are either too bulky or 
of too low a value to merit air transport. In the 
foreseeable future, it is not likely that commer- 
cial transport planes will carry such goodsas iron, 
coal, timber, rubber, or grains which can be 
much more economically transported by sea. 
Only inexceptional cases are machinery or equip- 
ment transported by planes. High air-freight 
rates will limit the role of air transport for many 
years to come to the carriage of passengers, mail 
and highly-valued articles. 

(b) Freedom of the air. The air is less ‘free’ than 
the sea, because though nations can only claim 
sovereignty over their territorial waters ( Discus- 
sion Point 9) they can claim all the air space over 
their territory. Thus foreign planes cannot make 
use of the air space unless they have obtained 
permission to do so in advance. The battle to 
secure flying rights is often a long and expensive 
one. Many countries, especially those located at 
the world’s crossroads of trade and communica- 
tion, also demand exorbitant fees for landing 
rights by foreign planes. In the event of hostility 
between the countries, flying rights may never be 
granted. There have been far too many instances 
in history where planes were shot down for tres- 
passing over another country, and some of these 
incidents may even lead to war. American planes 
are still not permitted to fly over Soviet skies, 
unless on official visits or special occasions. 
Pakistani planes were unable to fly across India 
at the time of the disastrous floods in East Pakis- 
tan (now Bangla Desh) in 1971. 

Apart from political considerations, however, 
most countries lay down certain air lanes at a 
specific height in which planes may fly. These are 
carefully surveyed and controlled by ground- 
control and are a safety measure to avoid aerial 
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collisions and to enable planes to be kept in- 
formed of weather conditions at all times. Any 
rapid increase in the use of air transport would 
put great pressure on existing air lanes with con- 
sequent increases in the danger of air transport. 
Moreover, if many extra air lanes were initiated 
rapidly there would be more intersection points, 
and again more danger. 

(c) Adequacy of air terminals. With the rapid 
expansion of air transport, especially in respect 
of the increased size and capacity of planes, 
many air terminals are finding themselves inade- 
quately equipped to accommodate such planes. 
The runways are not sufficiently long, fuel sup- 
plies and ground staff are inadequate and often 
ground maintenance and meteorological services 
are not sufficiently sophisticated. Moreover, 
poor passenger-handling facilities cause long de- 
lays for travellers. Large planes have no altern- 
ative but to by-pass such small terminals, In 
some less-developed countries or very densely 
populated districts, there may even be difficulties 
of finding a suitable landing space and only light 
planes are able to land on small airstrips. In some 
places helicopters are preferred, especially in res- 
cue operations, emergency landings or urgent 
despatch of supplies because of their ability to 
land on tiny fields or even flat roof-tops. In some 
large cities helicopters are also used to allow 
passengers to reach the heart of the city quickly. 
When vertical take-off and landing aircraft are 
fully developed this could have far-reaching ef- 
fects on the size, location and running of air- 
ports. 

Another problem of air terminals is that be- 
cause they need a large space they are usually 
situated at some distance from the centres of 
major towns, Where traffic is congested and the 
proposed air trip short, travel time to the air- 
port may exceed the time spent in the air. In fu- 
ture more efficient means of land transportation 
will have to be evolved to handle the large num- 
bers of air passengers easily and quickly. At pres- 
ent this time factor limits to some extent the use 
of air transport over short distances. For exam- 
ple, in Britain it is almost as quick to go by high- 
speed train from London to Liverpool as it is to 
fly if the journey to and from the air terminals 
is included. 

(d) Cost of air transport. Costs of aircraft, fuel, 
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regular and thorough servicing and provision of 
air terminal facilities, as well as the cost of ob- 
taining flying and landing rights, are all expen- 
sive. Airlines must also provide a large staff of 
pilots, stewardesses and ground-based clerks and 
booking personnel whose salaries are high. Thus 
air transport is a relatively expensive form of 
conveyance and large-scale air travel is still 
something of a luxury in most parts of the world. 
Apart from the wealthy, the businessmen and 
the government officials who depend on air trav- 
el as a speedy way of getting from place to place, 
tourists and holiday-makers are the main users 
of air services because quick travel gives them 
the longest possible holiday in their chosen 
area. By enlarging aircraft, e.g. the jumbo-jets, 
and lowering or at least stabilizing air fares at 
economy rates the airlines hope to attract more 
passengers. But most scheduled services tend to 
fly at only half or even a quarter capacity. Many 
holiday-makers travel on chartered aircraft at 
cheaper rates. Cheap fares are possible if full 
capacity flights are ensured as is the case with 
charter flights. 

As yet air-freight services are little used be- 
cause of high costs but as special aircraft and 
goods-handling systems are developed in the fu- 
ture a greater volume of airborne trade can be 
expected. 

(e) Availability of alternative transport. At pres- 
ent the use of air services is very uneven in dif- 
ferent parts of the world. In U.S.A. passenger 


World air routes 


The world’s air routes are shown in Fig. 16.8. 
NORTH AMERICA. By far the greatest amount 
of air traffic is found in the U.S.A., where both 
international and internal flights are very numerous. 
Canada also has a relatively large volume of air 
traffic. Speed over great distances and the generally 
high standard of living, which ensures a large poten- 
tial market for air Services, are the main advan- 
tages of air travel in North America. Apart from 
passenger transport, freight transport is increasingly 
Important to American airlines. The main goods 
moved by air include printed matter, mail, small 
machinery, electrical parts, films, optical instru- 
ments, personal baggage, drugs, liquor, fresh fruit 
and vegetables, or, in other words, goods of small 
size or high value, requiring speedy transport. 


traffic has almost deserted the long-distance raj] 
services because of the speed, comfort and effi- 
ciency of air transport. This is only possible for 
two reasons; namely that the standard of living 
is high in the U.S.A. and more of the people can 
afford air travel, and secondly that distances 
within the country are long because of its large 
area, Air transport is therefore the most econo- 
mic for trans-continental travel. In many other 
large countries such as the U.S.S.R., Canada, 
Australia, and Brazil a similar situation arises 
but in some of these the lack of roads or rail- 
ways, e.g. in interior Brazil or central Australia 
is a contributory factor. 

On the other hand in many smaller countries, 
although foreign travel by air is common, inter- 
nal air traffic is much less important. In Britain, 
for example, other forms of passenger transport 
over the relatively small distances involved are 
very competitive, especially when the difficulties 
of reaching the air terminals are taken into 
account. 

In many underdeveloped countries, even some 
which are fairly small in size, such as Malaysia, 
air transport is relatively important, particularly 
where the communication system is still being 
developed and roads are poor or non-existent in 
some areas, as in Sabah and Sarawak. Air travel 
is also important in countries where there are 
many islands, e.g. the Philippines and Indonesia, 
since it overcomes the sea barriers without the 
delay of water transport. 


United States alone is served by about 9,000 air 
terminals, has over 150,000 registered civil aircraft, 
and accounts for over half the world’s air passenger 
traffic and air freight (Table 16.3). The ee 
served by four large air corporations: the Unite 
Air Lines, Trans-World Airlines, Pan-American 
Airlines and Eastern Air Lines, besides more than 
45 domestic air carriers. The busiest airports E 
those of New York, Chicago, Washington D.C. 
Los Angeles, San Francisco, Atlanta, Boston an 
Miami. Planes take off from these terminals every 
few minutes. is the 

In Canada, the largest airline company !$ 5 
Trans-Canada Airline, with Montreal, Toronto 4 
Vancouver as the busiest air terminals. om 

The main trans-American air routes radiate m 
New York: westwards to Pittsburgh, pated 
Sioux City, Denver and San Francisco, with bra 
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major air routes 
e major airports 


16.8 Major air routes of the world. 


routes to St. Louis, Kansas City, Dallas, Houston, 
Phoenix, and Los Angeles; southwards to Washing- 
ton D.C., Atlanta, Miami and New Orleans; and 
northwards to Canadian cities such as Montreal, 
Quebec, Toronto, Ottawa, Winnipeg, Edmonton 
and Vancouver. 

EUROPE. After the United States, the greatest 
volume of air traffic is found in Europe, especial- 
ly at London, Paris, Rome, Madrid, Shannon 
(southern Ireland), Berlin, Warsaw, Vienna, Geneva 
and Moscow which are linked by international and 
trans-continental airlines to all parts of the world. 
European airways probably account for about a 
quarter of the world’s air traffic. Passengers from 
all corners of the globe land every minute at some 
airport in Europe, either in connexion with com- 
merce, industry, conferences Or tourism. Planes 
leave Rome airport every three minutes, because of 
its excellent focal position for international air 
flights to’ and from Asia, America, Africa, and 
South America. The volume of mail and freight 
amongst the European countries themselves is also 
large (Table 16.3) because of their well-established 
industrial and agricultural development. — 

Most of the European countries have their own 
national airlines, the most important of which in- 
clude: BOAC (British Overseas Airways Corpora- 
tion), BEA (British European Airways), KLM (the 
Dutch Airline), Lufthansa (of Germany), Al Italia, 
Air France, and SAS (jointly operated by the Scan- 


16.G Air transport is continually increasing in importance. 
London airport is one of the busiest in the world 
with flights day and night. Paul Popper Ltd. 
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dinavian countries—Norway, Sweden and Den- 
mark). Of the European airlines, BOAC has the 
most extensive operations, with branches all over 
the world, especially in Commonwealth countries. 
REST OF THE WORLD. Apart from the world- 
wide international services of the major American 
and European airways, air traffic in the rest of the 
world is handled by a large number of smaller air- 
lines. The largest and most important are, however, 
as large as some of the European companies. These 
include: Japan Airlines, Air India, Qantas (Aus- 
tralia), South African Airways and Brazilian com- 
panies. Aeroflot, the national airline of the U.S.S.R., 
also has important internal and international air 
routes. In most developing countries, airlines are 
fairly small, for instance, Air Cambodia has only 
about six planes. Some smaller countries have con- 
centrated on developing international routes to en- 
courage tourism, e.g. Singapore, Thailand, but 
others, e.g. Malaysia and the Philippines also em- 
phasize local services within the country in order to 
improve overall communications. In most develop- 
ing countries, by far the largest proportion of peo- 
ple are too poor to afford air travel, and thus the 
potential market is small. In most countries, how- 
ever, there is generally at least one airport, usually 
near the capital city, capable of handling inter- 
national flights, but in the remoter areas airfields 
are often small and have far fewer facilities. 

Some of the major routes followed by aircraft 
around the world are described in more detail 
below. 

(a) The Commonwealth route. This route passes 
through London, Rome, Beirut or Teheran, Kara- 
chi, Bombay, Colombo, Kuala Lumpur and Singa- 
pore. From Singapore it continues either south-east- 
wards to Djakarta, Darwin, Adelaide, Sydney and 
Wellington, or north-east to Manila, Hong Kong, 
Tokyo and Honolulu, where it links with American 
air-routes via San Francisco or Los Angeles. These 
routes are followed by the major international air- 
lines but are also served by local airlines in the 
countries through which they pass. These local air- 
lines also provide services from the main airports 
to other towns in the various countries. 

(b) Russian air routes. Within the Soviet Union 
air traffic is of two kinds. Major services link the 
major cities such as Moscow, Leningrad, Tashkent, 
Novosibirsk, Irkutsk and Vladivostok, and con- 
tinue on international flights, mainly within the 
communist bloc to such cities as Sofia, Bucharest, 
Warsaw, Pyongyang and Peking. Aeroflot is 
looking further afield and now flies to more than 
43 countries throughout the world, Apart from 
the major trans-continental services there are many 


short-distance services centred on the major towns 
and radiating to smaller centres. These use smal] 
planes carrying only a few Passengers but, especially 
in Asiatic U.S.S.R., they form an important means 
of communication. 

(c) African air routes. Africa is served by inter- 
national airlines following the East African route, 
through London, Rome, Cairo, Khartoum, Addis 
Ababa, Nairobi, Salisbury and Johannesburg, with 
links across the Indian Ocean to Mauritius, Ceylon 
and South-East Asia; the Central African route 
through Paris, Marseilles, Algiers, Kano, Lagos, 
Kinshasa, Johannesburg, Durban or Capetown; or 
the West African route through London, Madrid, 
or Lisbon, Casablanca, Dakar (with links to Rio 
de Janeiro across the Atlantic), Freetown, Monro- 
via, Accra, Lagos and Luanda. In addition many 
African countries, including South Africa, Egypt, 
Zaire, Rhodesia and the East African countries 
of Kenya, Uganda and Tanzania, have domestic 
airlines which serve not only the above routes 
but provide links with minor towns and cities. 
(d) South American air routes. The main focus of 
air routes in South America is Rio de Janeiro, but 
many other major cities including Panama, Mexico 
City, Recife, Bogota, São Paulo, Montevideo, San- 
tiago, Lima, Quito, and Buenos Aires, have links 
with each other as well as with North America, 
Europe, and across the Pacific and South Atlantic 
oceans. 


Other forms of transport 


In recent years a number of specialized forms of 
transport have been developed. For instance in the 
field of land transport, vehicles have been developed 
for use in difficult terrain. The use of caterpillar 
tracked vehicles and power-driven sledges (skidoos) 
has revolutionized transport in ice or snow-covered 
areas such as the Canadian Northlands and the po- 
lar regions. 4 

Not only have vehicles been devised for use i 
particular conditions where conventional trucks g 
cars are unsuitable, but attention has been fone 
on the development of vehicles which can be we 
in varied conditions. The Hovercraft, which trave s 
on a cushion of air, is capable of travelling na 
loose sand, water, swamps, on sea and on land. ' les 
Versatility which a widespread use of hover Ni 
could bring to transport could greatly reo he 
need for transhipment of passengers or goods we E 
one type of transport to another. As yet, ease 
hovercraft only have limited uses, partly vo i 
they are still undergoing development anihia 
because of their expense, and whether they W! 
gain wide acceptance remains to be seen. 
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DISCUSSION POINT 16 
The tourist industry 


Large-scale international tourism is a relatively 
recent development. The idea of taking annual 
holidays for rest and entertainment began in the 
eighteenth century in England when doctors en- 
couraged their wealthy patients to visit health- 
giving mineral springs or to bathe in the sea. 
During the nineteenth and early twentieth cen- 
turies the practice of taking a week or two weeks 
holiday, usually by the sea, spread to people of 
all walks of life. With greater affluence, longer 
holiday periods and easier transportation facili- 
ties in recent years, holiday-makers have in- 
creasingly begun to take their holidays in foreign 
countries and thus the modern tourist industry 
has developed. Rest and relaxation are still the 
main aim of many tourists but others travel 
mainly in order to see new countries or places of 
interest and to understand how the rest of the 
world lives. The present trend amongst the afflu- 
ent tourists of Europe and North America is to 
visit more and more distant places and to travel 
in remote and sparsely inhabited regions such 
as deserts, mountain ranges and even Antarctica. 


Can any area develop a 
tourist industry? 


It seems that with such a trend almost any 
country in any part of the world could develop 
a tourist industry, but this type of tourism is 
still confined to relatively small numbers of 
people who are more adventurous or more in- 
terested in foreign countries than the majority. 
For most people a holiday should still be restful, 
interesting and passed in pleasant surroundings. 
The kinds of resources that are necessary for a 
tourist industry to flourish are of three kinds. 
1. PHYSICAL FACTORS. A pleasant cli- 
mate, especially sunny conditions which appeal 
to people from cooler northern countries, is of 
great importance. Attractive or impressive 
scenery, whether mountains, lakes, forests or 
coastal scenery; pleasant beaches; skiing, moun- 
taineering, underwater swimming oF other 
sporting facilities, are also significant. = = 
2. CULTURAL FACTORS. Places of historic 
or architectural interest, such as churches, mos- 
ques, temples, palaces, art galleries and aneo 
buildings such as ruined Greek temples or the 


pyramids of Egypt which are world-famous, will 
always attract visitors. Entertainment facilities 
such as theatres and opera-houses are also im- 
portant in this respect, 
3. ECONOMIC FACTORS. Above all, a 
place which wishes to attract tourists should be 
accessible by a variety of routes and modes of 
transport. Today, however, advantages of acces- 
sibility have been largely overcome by large-scale 
air travel. In addition hotels of a good standard, 
shopping facilities, entertainment, 00d food, 
and well-trained catering stafl, guides, travel 
agents and so on must be available to serve the 
tourists. Where the physical resources are pres- 
ent, resorts grow up to provide the necessary 
accommodation and amenities (see Chapter 2). 
At the present time, tourism is best developed 
in Europe and North America. There are two 
main reasons for this. Firstly, most tourists come 
from these regions. The people of the developing 
countries are generally too poor to travel for 
pleasure and tourism has not yet become an 
accepted practice even amongst the wealthier 
people. People in underdeveloped countries have 
rarely travelled widely in their own countries let 
alone taken holidays abroad. Secondly, there is 
a concentration of historical and cultural re- 
sources in Europe unequalled in any other area 
of comparative size and accessibility, while in 
North America, the size and diversity of the con- 
tinent means there are very many opportunities 
for seeing new places and different types of 
scenery. Tourism between North America and 
Europe is also very highly developed, particular- 
ly because Americans wish tO visit the ‘old 
countries’ from which their ancestors came, 
Because of the tremendous importance of 
tourism in Europe and North America there is 
also a concentration of hotels, and other tourist 
amenities not to be found in other regions. The 
twelve countries: the U.S.A., West Germany, the 
U.K., France, Canada, Belgium, the Nether- 
lands, Italy, Switzerland, Sweden, Denmark and 
Austria still account for about 75 per cent of the 
world tourist trade, but the increasing Impor- 
tance of air travel is making more distant coun- 
tries accessible. l 
Many developing countries arè now rapidly 
establishing tourist industries. AMOn8 the first to 
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enter the field were the West Indian islands which 
not only have a warm climate, beautiful beaches 
and other physical and historical attractions, but 
are also situated quite close to the American 
market. Many Middle Eastern countries, in- 
cluding Egypt, Israel, and Jordan have capitaliz- 
ed on their ancient monuments and historical 
associations. Eastern countries such as India, 
Thailand and Cambodia (the Khmer Republic) 
have attractive and impressive buildings in a style 
quite different from Western architectures and 
therefore interesting to people from the West. 
Some countries, such as Singapore, Hong Kong 
or the Bahamas in the West Indies, have built up 
tourist industries on the strength of their free- 
port status and the availability of goods at low 
prices, as well as their excellent hotels, food and 
other facilities. The East African countries, such 
as Kenya and Tanzania, have built up their 
tourist industries on the basis of their wildlife 
and national parks. 


What is the economic 
importance of tourism? 


Tourism is of importance to the economy in 

two main ways. 
1. EMPLOYMENT. The tourist industry em- 
ploys vast numbers of people in very many occu- 
pations including hotel staff; tourist guides; 
transport workers such as taxi, bus and coach 
drivers, airline staff; workers associated with 
sporting facilities such as ski-instructors; travel 
agency workers and sales staff in shops. People 
may also be employed in industries manufactur- 
ing goods for sale to tourists such as postcards, 
souvenirs, local handicrafts and so on. A steady 
flow of tourists means that demand for transport 
and shopping services is greater than it would 
normally be, and these branches of tertiary in- 
dustry can therefore employ more workers. At 
the same time better services, shops and sporting 
facilities will benefit local people. 

In many countries employment in the tourist 
trade [ìs seasonal, especially in temperate 
countries with a cold winter. In Britain, for 
example, two-thirds of all visitors come in July 
and August alone, and other European and 
North American areas (except winter sports 
regions) have a similar situation. But Mediter- 
ranean, sub-tropical and tropical countries do 
not have this disadvantage to the same extent. 
Some tropical countries do have monsoon or 
hurricane seasons, but these are generally shorter 
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TABLE 16.4 Number of tourists by 
country visited, 1966 


Country 


Tourists (millions) 


Canada 
Spain 

Italy 
France 
U.S.A. 
Austria 
Switzerland 
Yugoslavia 
U.K. 
U.S.S.R. 


Source: U.N. Statistical Yearbook 


Note the large number of tourists received by Canada, 
mainly from U.S.A. It is also important to realise that 
fashions in tourism change so that numbers received vary 
from year to year. The U.K. for example has suddenly 
become a popular tourist country and figures have 
doubled between 1966 and 1971. Greece and Ireland 
have also come into prominence since 1966. Despite 
such changes Mediterranean and mountain countries 
retain their popularity. 


and interfere less with tourism than the long 
winters of temperate countries. Thus in some 
such countries the growth of a tourist industry 
may provide both a stable and a lucrative means 
of employment. r 
The advantages of tourism to developing 
countries are particularly great since most such 
countries have large and growing populations 
and few employment opportunities in industry. 
If such countries could attract sufficient invest- 
ment in hotels and other tourist facilities the 
industry could become a major employer 0 
labour. While labour intensity in industry 1$ 
desirable for social reasons, it is not always the 
most efficient means of production. In the tourist 
industry on the other hand labour intensity, 
especially in providing personal services 1n hotels 
and travel, is a positive advantage. The high cost 
of labour in the advanced countries means t ry 
personal service is not always of a high standard, 
but the developing countries with more T 
cheaper labour available would be able to 0 er 
good service as well as unusual food, eet 
beauty and the other tourist attractions. This, 
however, depends on the training of hotel an 
other tourist trade workers, for only well-train 
staff can serve tourists efficiently. ‘ot 
2. INVISIBLE EXPORTS. The second maj 
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advantage of tourism is thatit brings large quan- 
tities of foreign exchange into the country visited. 
Tourists spend money on travel, hotels, restau- 
rants, sports and entertainment as well as on 
souvenirs and other shopping. If the tourists 
come from abroad these sales represent ‘in- 
visible exports’ (see Special Topic 17).-As such 
they are very important to the economy of many 
countries. Even where invisible earnings are not 
essential to the balance of payments, they add 
greatly to the revenues of a country, help to 
finance imports and aid national development. 
The invisible earnings from tourism in European 
countries can be very great. For example, in 1970 
almost 7 million people visited Britain alone and 
this brought in foreign exchange to the value of 
£570 million. Tourism is developing so rapidly in 
Britain that numbers and earnings are likely to 
double by about 1975. The advantage of such 
earnings to the economy is obviously great. Such 
countries as Hawaii, Hong Kong, Ireland, 
Mexico and Spain earn more from international 


tourism than from any other industry. Spain 
and Italy both have annual foreign exchange 
earnings of over U.S. $1 billion. As yet develop- 
ing countries do not make nearly as great an in- 
come from tourists as this, but with an increase 
in long-distance travel, their earnings are bound 
to increase. 

However, not all countries make a profit on 
tourism. For instance, West Germany has a de- 
ficit on tourism of nearly U.S. $1 billion, be- 
cause it receives far fewer tourists than it sends 
to other countries. Germans tend to travel in 
great numbers to warmer Mediterranean resorts 
in Italy, Greece, Yugoslavia and North Africa, 
but Germany receives relatively few visitors 
from other countries. Similarly U.S.A. has a 
deficit of $2.4 billion annually on tourism. Such 
a situation is unlikely to arise for developing 
countries, since the local people are not highly 
‘holiday-conscious’, and tourists entering the 
country are much more numerous than nationals 
travelling abroad for pleasure. 


COMMUNICATIONS 


All forms of transport are often referred to as lines 
of communication but in fact there is clear distinc- 
tion between transport and communications. Trans- 
port involves the physical carriage of goods or peo- 
ple from place to place, while communications only 
involves the transmission of words and messages. 
In early times the only way a message could be con- 
veyed was by word of mouth. Messages of im- 
mediate interest such as orders from a leader or 
warnings of danger were conveyed in this way. 
The history of groups of people and the basis of 
their culture was transmitted from one generation 
to another by word of mouth. The use of words as 
a means of passing on messages relied on the proxi- 
mity of the giver and receiver of the message, but 
in order to extend the range over which information 
could be transmitted, signal systems of various kinds 
were developed, such as messages conveyed by 
drums, smoke signals or flag signals. The invention 
of writing allowed messages to be preserved and 
this in turn helped to make communications depen- 
dent on transport. Letters could be carried by hand, 
by animals, by boat, or later, by rail or motor vehi- 
cle. Thus the development of transportation sys- 
tems had a great effect on communications. As 


transport improved and reached all parts of the 
world, so communication between different coun- 
ries and people in widely different parts of the world 
became easier. In countries where the transport net- 
work was good and services efficient, communica- 
tions were also good, while where transport was 
poorly-developed less news and information could 
be disseminated. But developments since the early 
nineteenth century have helped to make communi- 
cations independent of transport. All forms of com- 
munications have not yet become dissociated from 
transport systems, however, because the cheapness 
of older methods is still an advantage. Thus very 
large volumes of mail continue to be handled by the 
post offices all over the world. Post offices make 
use of all the conventional forms of transport in 
collecting, distributing and delivering letters, par- 


cels and other items. 


Telecommunications 


The rise of telecommunications is linked with the 
rise of electrical technology. Telecommunications 
caused a revolution in communication systems be- 
cause of the speed with which messages could be 
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sent. The time taken for a message to cross the At- 
lantic was cut from weeks to minutes by the tele- 
graph and today further developments have made 
it possible for messages to be received instantane- 
ously. By telephone or radio links people on oppo- 
site sides of the world can speak directly to one 
another. 

The first development in telecommunications was 
the invention of the telegraph by Samuel Morse in 
1844. By means of this, messages could be transmit- 
ted by wires as a series of electrical impluses. These 
signals formed the Morse Code, which could be 
readily interpreted. Telegraph wires soon linked 
most places and undersea cables were laid across 
seas and oceans so that within a few decades there 
were world-wide telegraphic links. England and 
France were linked in 1851 and the first Trans-At- 
lantic cable was laid in 1866, Because news could 
be transmitted so quickly this led to a rapid rise in 
the importance of newspapers which were now able 
to cover events in all parts of the world. Large 
news-agencies such as Reuters were established at 
this time. 

The telephone was invented by Alexander Gra- 
ham Bell in 1875, and made possible direct and in- 
stantaneous links from one part of the world to 
another. A close network of telephone wires and 
undersea cables was soon in existence. Another 
development was the telex system, by which written 
messages, typed out in one place, can be trans- 
mitted to distant places, where they are typed out 
by a teleprinter. 

The development of radio was the next important 
step. This enables messages to be received instan- 
taneously in any part of the world, and given the 
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appropriate equipment, is independent of wires and 
cables. Television allowed pictures, as well as sound, 
to be transmitted. The most recent developments 
have been the use of satellites for relaying news, 
pictures, telephone calls and so on all over the 
world, and from space as well; television pictures 
of the moon landings were received all over the 
world as they happened. 

The development of telecommunications has had 
far-reaching effects on many fields. For instance, it 
has led to more rapid dissemination of ideas and in- 
formation ; lessening of the isolation of remote places 
and the ability to warn of disasters and to organize 
relief more rapidly. It has greatly assisted trade by 
allowing shipping firms to direct their vessels; by 
transmitting news of world markets and commodity 
prices; and by the use of television and radio for 
advertisements which reach an enormous audience. 
It has a profound role to play in the forecasting of 
weather, the direction of aircraft and shipping away 
from danger areas and the warning of unusual 
events such as hurricanes or floods. Radio and tele- 
vision have become very important as entertainment 
media but they are also being increasingly used as 
a means of education and also as news media. Rap- 
id communications also have great political impli- 
cations for leaders can speak to people all over the 
country simultaneously. Administration and con- 
trol can be improved or speeded up and inter- 
national relations can be made closer by the direct 
contact of national leaders. d 

At the present time the use of telecommunica- 
tions is very varied in different parts of the world, 
mainly because communication by such methods is 
still relatively expensive and is thus beyond the 


16.9 Number of telephones per hundred of the population for selected countries. These countries are the 
world’s major telephone users, and are all countries with a high standard of living. However, another 
factor which influences telephone use is population size and distribution. Thus countries with small 
populations, often rather scattered, have more telephones in comparison with population than coun- 
tries with large, densely-settled populations where personal contact is often easier. 


U.K. 

Australia 
Denmark 
New Zealand 
Canada 
Switzerland 
Sweden 
USA. 


20 


40 


number of telephones per 100 of population 
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reach of many people. The use of telephones, tele- 
vision and radio is thus best developed in the U.S.A. 
and some European countries but is rapidly increas- 
ing in importance in other parts of the world. The 
U.S.A. has one telephone for every two people, 
Sweden has one per three people and other coun- 
tries with a high proportion of telephones include 
Switzerland, Canada, New Zealand, Australia and 
Britain (Fig. 16.9). Telephones are still used mainly 
for internal calls within countries, but the number 
of international calls is growing rapidly as a result 
of the easier links through communications satellites. 
Even so it is still clear that telecommunications 
networks and usage are most highly developed 
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1. Compare the merits and limitations for the 
transport of freight and passengers by 
(a) railways 
(b) inland waterways 
(c) aeroplanes. ; 
2. Examine the difficulties posed by the following 
in the construction of transport and communi- 
cation networks: 
(a) mountain ranges 
(b) dense jungles 
(c) waterfalls 
(d) deserts f 
3. Either: Outline the difficulties of road and rail 
construction in Africa. ; 
Or: Suggest ways of relieving traffic congestion 
in metropolitan areas of Western Europe. 
4. Imagine you live in Singapore and wish to go 
for higher studies in London. Mig 
(a) Suggest the mode of transport you wo 


refer. 
(b) Nottie the likely places you would go through. 
(c) Describe the Kinds of freight and passengers 
that you are likely to encounter on the or 
When you have finished your studies and wis 
to return home, what alternative mode of trans- 


port and route could you use? Give reasons for 
your choice. 


on either side of the Atlantic. The growth of tele- 
communications in other areas is hampered by such 
factors as lack of local technical know-how; lack 
of financial resources for transmitting and receiving 
stations, telephone exchanges and other installa- 
tions; a generally low standard of living in many 
countries, which reduces the ability of a large pro- 
portion of the population to hire a telephone; the 
lower volume of trade in many areas (the North 
Atlantic is by far the busiest trade route in the 
world), which means there is less need for commer- 
cial telecommunications usage. It seems clear, how- 
ever, that telecommunications will become much 
more important in future. 


5. With the aid of a sketch map, show the major 
sea routes across the North Atlantic Ocean and 
the North Pacific Ocean. 

(a) Name six major sea terminals on the map. 

(b) State the commodities that are carried along 
these routes. $ 

(c) What trade routes are likely to diverge from 
the major sea routes and for what reasons? 

6. Write notes on the commercial importance of 
the following: 

(a) the Hudson-Mohawk Valley 

(b) the Canadian Pacific Railway 

(c) the Panama Canal 

(d) the River Rhine. 7 

7. Either: Account for the role played by animals 
in transportation. eee 
Or: Discuss the importance and limitations of 
modern air transport. 

8. Explain any five of the following terms connec- 
ted with transportation. 

(a) tramps 

(b) cruising 

(c) autobahn 

(d) standard gauge 

(e) the Asian Highway 

(f) Mittelland Canal 

(g) perfect load coefficiency 
(h) BOAC Ki 
(i) ‘Freedom of the air’. 
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H.S.C.-TYPE QUESTIONS 


1. 


= 


With the aid of sketch maps, show the principal 
trade routes that pass through the Suez Canal 
and the Panama Canal. State the countries they 
best serve, and discuss their relative importance 
or decline. 


. Describe three of the major ports which serve 


either the North Atlantic Sea Route or the 
Trans-Pacific Sea Route. What problems were 
involved in the growth and development of 
these terminals ? 


. Describe the present-day importance and fu- 


ture prospects of the world’s airways. 


. Either: Describe the role played by transport in 


the location of industries. 

Or: Show the importance of transportation in 
territorial specialization of production. 
Discuss the major changes that have taken 
place in the main modes of transport in the 
past 100 years. 


HSC QUESTIONS 


l. 


Either : Discuss the view that adequate transport 
facilities are a necessary but not a sufficient 
pre-requisite for the opening up of new areas 
of settlement. 

Or: With reference to appropriate examples, 
show how the siting, location and distribution 
of ports have responded to changes in the 
technology of transport. (HSC, 1970) 


. The transport networks of many developing 


countries reflect their concentration on exports 
of primary products. Discuss this statement. 
(HSC, 1971) 


6. Review the importance of inland waterways to 
either Western Europe or North America. 

7. Analyse the salient features of either rail com- 
munications in Australia or road transport- 
ation in Asia. 

8. ‘Railways are essential to the economic devel- 
opment of continental interiors just as shipping 
is important to maritime nations.’ Discuss. 

9. Give a reasoned account of the rise and decline 
in the importance of railways with reference 
to specific countries. 


10. Either: Comment on the slow development of 


rail communications in the under-developed 
countries of the tropics. 

Or: Contrast the development of communica- 
tion networks in the three southern continents, 


3. Under what circumstances may inland water 


transport make a significant contribution to 
the transport system of a country or region? 
(HSC, 1972) 


4. With reference to a country or countries you 


have studied in some detail, show to what ex- 
tent the transport network is related to physical 
conditions and economic needs. (1973) 


5. ‘The provision of adequate transport facilities 


has a key role to play in the development of 
the emergent (or developing) countries.’ Discuss 
this statement. (1974) 
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a 


TRADE is simply the exchange of commodities and 
this can take place at many levels. The earliest form 
of trade was probably barter, in which one type of 
article was exchanged for another of equal value. 
In some primitive societies this type of trade is still 
carried on with neighbouring groups. The type of 
trade with which most people are familiar, how- 
ever, is retail trade in which shopkeepers sell goods 
to individual customers for money. On a larger 
scale is the wholesale trade which is carried out 
within a country and by which factories or im- 
porters sell their goods to wholesalers who in turn 
sell them to shopkeepers. Both internal trade within 
a country and international trade are governed by 
regional specialization of production. Such spe- 
cialization may occur because one area is devoted 
to agriculture and another to industry, Or because 
different crops or manufactured goods are pro- 
duced in different regions, but in either case the 
need is to distribute the products evenly to their 
markets. The extent of internal trade will depend 
on the variety of regions within a country, its 
geographical spread, the purchasing power of its 
people and the size of its population. In most 
countries internal trade is not subject to the strin- 
gent restrictions of international trade. ) 

International trade is the exchange of commodi- 
ties on a global scale. No country can be completely 
self-sufficient, and trade between countries is there- 


fore essential to ensure a supply of a country’s 


needs. Moreover some countries may produce a 
surplus of certain goods and if these are not to be 
wasted they must be sold outside the country. The 
increasing tempo of industrialization has made in- 
ternational trade increasingly important. Industrial 
nations require raw materials for their factories and 
food for their workers. Much of this has to be im- 
ported from the mainly agricultural nations where 
there are surpluses to spare. Similarly, the agricul- 
tural countries need machinery to run their farms, 
and manufactured goods for their homes. These are 
supplied by the industrial nations. 

Some countries concentrate on attaining self- 
sufficiency, especially in food supplies, but this 
means that there is usually little surplus for export 
and therefore the country can afford few imports. 
Countries which have a large international trade, 
however, can import large quantities of goods and 
this means that a much wider range of food-stuffs, 
raw materials and manufactured goods is available 
than a single country could itself produce. Thus the 
volume of international trade is often taken as an 
economic barometer or a guide to a country’s 
economic well-being. The volume of trade may 
be measured in terms of the actual tonnage of 
goods traded, but tonnage is usually a poor guide 
to value and thus the value of goods traded is 
usually quoted. The trade of a country is usually 
measured by the total yolume or yalue of all goods 
exchanged. Sometimes, however, it is measured 
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on a per capita basis, that is how much trade (by 
value) is carried on per head of the population. 

Fhe world’s five greatest trading nations: the 
U.S.A., the U.K., Germany, France and Japan are 
also economically the most prosperous. India, Pa- 
kistan, Laos, Indonesia and Greece which have a 
very small volume of foreign trade per capita are 
among the poorer and less economically developed 
nations. 

Physical, climatic, cultural and many other dif- 
ferences between countries give rise to territorial 
specialization in the production of certain goods, 
and thus to international trade. The advantage pos- 
sessed by the producer of some particular commo- 
dity may be an absolute advantage, if, for instance, 
a crop can only be grown in certain regions, be- 
cause this means that other regions are incapable 
of producing it. Thus, for instance, if Britain re- 
quires natural rubber it must be imported. Similarly 
if-Malaysia requires apples they must be imported 
from a temperate country. On the other hand a 
country or region may only have a comparative ad- 
vantage if, for instance, it is cheaper to produce a 
product in one place than another. Whether the 
product will be imported by the more expensive 
producer depends on several factors such as the 
actual price differential, government policies for 
protecting local products, and the level of demand, 

International trade may be of two types. Bilateral 
trade is the exchange of commodities between two 
countries whereby, for instance, one country pro- 
vides raw materials and the other returns manu- 
factured goods. Bilateral trade is only possible if 
one country can supply the exact import needs of 
another. This is only possible to a limited extent 
and for certain commodities, and thus multilateral 
trade grows up. This is the exchange of goods be- 
tween a number of countries without any direct ex- 
change of goods between any two of them. The 
principle of multilateral trade is illustrated in Fig. 
17.1. Though country A requires none of the pro- 
ducts of country B it can supply some of its needs. 
On the other hand, though country D requires no 
imports from A it can supply some of the commod- 
ities lacked by A. Thus the result of territorial 
specialization of production may result not in a 
straightforward exchange of goods between con- 
trasted countries, but may lead to a complex system 
of exchanges by which all countries, even though 


BILATERAL TRADE 


COUNTRY A 


countrys | 


COAL 


OIL PALM 


— RUBBER 


RUBBER 


+ COTTON COFFEE 


exports 


MACHINERY 


MACHINERY. 


MULTILATERAL TRADE 


COUNTRY A 


COUNTRY B 
COTTON COTTON 
RUBBER RUBBER 
COAL 


MACHINERY 


exports 


COUNTRY C COUNTRY D 


COAL 


MACHINERY | 
ii 


COTTON COTTON 


MACHINERY COAL 


exports 


RUBBER RUBBER 


Internal production: + sufficient or surplus 


— insufficient or lacking 


17.1 Theory of bilateral and multilateral trade. In mul- 
tilateral trade it is not necessary for goods to be 
directly exchanged. However, most countries carry 
on both bilateral and multilateral trade. 4 


some of them produce most of the same commod- 
ities, can obtain their additional requirements. AS 
long as the exports and imports of a country alt 
roughly in balance, an exact exchange between two 
countries of goods of equal value is not necess ae 
Most countries of the world engage in bilate 
trade with some countries and multilateral tra Z 
with others. S 


FACTORS AFFECTING INTERNATIONAL TRADE 


The main factors which account for the inception 
of international trade, affect its volume and impor- 


tance in different countries, and restrict Its free r 
operation are now discussed in detail. 
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1. Differences in natural 
resources 


_The world’s natural resources are very unevenly 

distributed as a result of differences in geology, re- 
lief, soil and climate. This is in fact the entire basis 
of international trade, and was probably the first 
stimulus to trade in ancient times. 
(a) CLIMATE. Climate determines the type of 
natural flora and fauna that can survive in any 
given region, and also decides what crops can be 
grown and what livestock kept. The most obvious 
differences occur between the major climatic zones 
ranging from the hot, wet tropics, through the sa- 
vannas, hot deserts, sub-tropical and temperate 
regions to the cold tundra and polar regions. Dif- 
ferences also occur as a result of maritime influences 
on the climate or as a result of continentality. Cer- 
tain climates are suitable for the production of vari- 
ous products, e.g. furs are best produced in cold 
regions where the animals grow warm coats; trop- 
ical crops such as bananas, rubber or cocoa can 
only be grown under specific conditions of temper- 
ature and rainfall; and certain fruits and vegetables 
can only be grown in temperate regions. In the case 
of agricultural products with a wide geographical 
spread, such as cattle, wheat or tobacco, the qua- 
lity of the product, the yield, or the particular spe- 
cies grown may be affected by climate. Thus the 
cattle kept in temperate regions are more healthy 
and give better meat and milk yields than those of 
the tropics, and the yield of wheat depends very 
much on the amount of rainfall. Other crops which 
have a wide geographical spread may be used for 
different purposes so that damp regions may grow 
flax for linen while drier regions produce linseed, 
or sheep may be kept mainly for wool in one re- 
gion, e.g. Australia, and mainly for meat in another, 
e.g. New Zealand. 

Different climates also have great effects on the 
costs of production, because they affect the pests and 
diseases to which crops are prone, the amount of 
irrigation and machinery required, and the kind of 
preservative measures which have to be provided. 
The production of crops or animals in alien climates 
is not theoretically impossible for Man can artifi- 
cially reproduce climatic, soil or other requirements, 
e.g. in cooler regions tropical crops can be grown 1n 
glasshouses with carefully regulated temperature 
and moisture, but if this were done the expense 
would be too great. It is thus most economic ed EN 
port goods that cannot be produced easily. $ us 
while temperate countries export cereals, such as 
wheat, temperate fruits, and dairy products, the 


tropical countries export such foodstuffs and raw 
materials as tea, coffee, tropical fruits, rice, cotton, 
sugar, rubber and palm oil. 

Territorial specialization promotes trade only 
when there isa demand for the special goods pro- 
duced in a given region. Many tropical fruits only 
gradually became important export items as the 
temperate consumers discovered them and ac- 
quired a taste for them. Similarly, although trop- 
ical forests are luxuriant and have a great variety 
of trees, these are in comparatively poorer demand 
than coniferous forest products and are thus only 
important exports for a few countries. The typical 
products of some regions may have no demand 
overseas. For instance reindeer are kept only in the 
cold temperate regions and the tundra, because they 
form part of a traditional herding system and are 
really only of value to the people who keep them, 
such as the Lapps or north Siberian peoples. 

(b) TOPOGRAPHICAL DIFFERENCES. Dif- 
ferences in relief may govern the type of crops and 
animals raised. They may also affect the cost of pro- 
duction; for instance it is more difficult and there- 
fore less economic to grow wet rice on uplands than 
on flat plains. The cost of production in turn affects 
the competitiveness of any product in the world 
market. Moreover areas with much high land have 
only restricted agricultural land while those with 
much lowland, such as flat alluvial plains or un- 
dulating lowlands, have far greater agricultural po- 
tential. Mountainous regions do, however, have 
some trading advantages lacked by lowlands. The 
cool mountain air, the scenic beauty or the possi- 
bility of winter sports, attract many tourists. Tour- 
ism is a form of invisible trade (Discussion Point 
16) and contributes substantially to the national 
economy of such countries as Switzerland and 
Austria. The earth movements which result in 
mountain formation also often produce valuable 
mineral deposits, e.g. the tin, copper, silver, and 
gold of Andean South America. Highlands, too, 
are often utilized for forestry. pigs 

(c) MINERAL RESOURCES. The availability of 
mineral resources around the world is very varied. 
Some countries may be far better endowed than 
others. Moreover, some countries which have been 
drawing on their reserves for many years, as In the 
case of iron ore in Britain, may have insufficient re- 
sources for their present-day requirements. The 
trade in minerals, especially in iron and mineral 
fuels such as oil and coal, is on a very large scale. 

It is important to remember that the mere exist- 
ence of mineral reserves is not a guarantee that 
they will form a valuable trading asset to the coun- 
try which possesses them. Several factors such as 
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the mineral content of the ore, the type of mining 
to be employed and the availability of transport 
networks will affect the competitiveness of mineral 
resources. The existence of mineral reserves is also 
important as a basis for industry and possession of 
valuable minerals may encourage industrialization 
and thus allow a country to trade in manufactured 
goods as well as raw materials. 


2. Population factors 


Population size, distribution and the diversity be- 
tween peoples affect the type of goods traded and 
the volume of international trade in several ways. 
(a) CULTURAL FACTORS. The different cul- 
tural backgrounds of the various human groups 
means that many of them have highly distinctive 
forms of art, craft and other creative work, which 
are prized in other parts of the world. Thus the 
Chinese have long traded in goods such as fine por- 
celain, jade, silk brocades and brush paintings of 
characteristic style. The French, in Europe, are 
noted for their artistic taste and this makes Paris a 
centre of trade in art, fashion, jewellery and related 
goods. Goods of distinctive artistic style are made 
in almost every country and form the basis of a 
luxury trade, e.g. carpets from the Middle Fast, 
leather-work from North Africa, brassware from 
India and batek cloth from Indonesia and Malaysia. 

Apart from specialisms springing from cultural 
differences, many countries have built up a tradition 
of producing certain luxury goods. Thus France 
produces a wide range of high-quality wines, Scot- 
land specializes in the production of whisky, per- 
fumes are made in France, clocks and watches in 
Switzerland, musical instruments in Germany and 
so on. The long tradition behind such manufactures 
make them in high demand, while newer producers 
of the same items may not be able to compete be- 
cause they are not sufficiently well-known. In some 
cases competition may be impossible because the 
processes are kept secret in the country concerned. 
Thus, for instance, the production of silk was mo- 
nopolized by Far Eastern countries for many cen- 
turies. 

Most traditional specializations are in luxury 
goods. These may not form a large proportion of 
international trade today, though their value is rela- 
tively high, but it is worth remembering that luxu- 
ries formed the main trading items in the past. In 
historical times when world population was smaller 
and the relations between different countries were 
poorer, far more countries were self-sufficient in 
essential foodstuffs and commodities. Surpluses 
were usually exchanged for luxury items which were 


often brought thousands of miles, e.g. goods from 
China such as silk and spices were traded in Europe 
in the Middle Ages. 

(b) SIZE OF POPULATION. Thesize of a coun- 
try’s population may have far-reaching effects on 
trade. Some densely populated countries have a 
large volume of internal trade but little interna- 
tional trade because most of their agricultural and 
industrial production is consumed at home. Thus, 
although China is the world’s greatest rice producer 
accounting for a third of the annual world output, 
it has only a small amount for export. Smaller 
countries, such as Thailand which accounts for only 
about 3 per cent of the world’s rice, nevertheless 
have a large surplus for export because of the small- 
er population. Similarly, the U.S.S.R., the leading 
wheat producer, has no wheat for export while Ca- 
nada, whose wheat crop is only a sixth as large as 
the U.S.S.R.’s, can afford to export three-quarters 
of its total production because it has only a small 
population. 

In India, the rapid growth of population, and the 
consequent growth of home demand has actually 
led to a decline in its international trade over the 
years. Crops such as groundnuts and cotton were 
once major exports but are now consumed largely 
in India. With 500 million people, India has a per 
capita trade of only U.S. $10, compared with US. 
$130 per capita in the U.S.A. which has 200 million 
people, and U.S. $300 in Sweden which has only 
8 million people. 

The overall size of the population is not, how- 
ever, the only factor. For instance in India the 
small trade figures reflect not only the relatively low 
export figures, but also the low import figures. Be- 
cause the population is large it should present a 
large market for imported goods, but in fact the low 
standard of living in the country means that few 
people can afford such goods and demand is low. 
On the other hand in a country with a high stan- 
dard of living, a large population can create an 
enormous demand for foreign goods. In Britain, 
for instance, the population is too large to survive 
on the products of its own farmers and is thus & 
major market for foodstuffs from all over the world. 
Moreover, the large population depends on we 
tries, and vast quantities of raw materials must D¢ 
imported to keep these running. 7 

Another way in which population size affe 
trade is through the availability of labour. Ea 
types of farming, e.g. cotton, cocoa, rubber cu i 
vation, rely on large supplies of labour and ai 
therefore be practised in sparsely-peopled a 
Certain industries, such as cotton textiles, electrie 
appliance assembly, also rely on large labour sup 


cts 
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plies. Thus densely-peopled countries may have a 
trading advantage in this respect. The value of a 
large labour supply, however, again depends on the 
standard of living in a country. Where living stan- 
dards are low, wages are low and production costs 
in labour-intensive occupations can be reduced. 
This gives a trading advantage to certain countries 
because their goods can be made cheaply. In coun- 
tries where the standard of living is high a large 
labour force is only an advantage if it can be em- 
ployed in the making of high-value goods, especially 
manufactured goods. The effect on international 
trade of both population size and the standard of 
living of the population is thus closely related to 
the stage of economic development of any country. 


3. Stage of economic 
development 


Most countries, including such major trading na- 
tions as Britain, Germany and France, began as 
basically agricultural countries, providing most or 
all their essential requirements of food and manu- 
factured goods, and trading mainly in luxury items 
and agricultural surpluses. Thus in the Middle Ages, 
for instance, Britain was a wool exporter and an 
importer of wine from France and spices from the 
East. Trade was stimulated by the Age of Discovery 
which made many more countries and their various 
products known to Europeans. The greatest chan- 
ges occurred, however, after the Industrial Revo- 
lution when European countries became major ex- 
porters of manufactured goods to the rest of the 
world. In return they imported agricultural and 
other primary products, such as minerals and tim- 
ber, to maintain their food supplies and supply 
their industries with raw materials. 

A century ago, the exports of the U.S.A. were 
mainly grains and raw materials (wheat, corn, to- 
bacco, cotton, timber, pulp) destined for Western 
Europe, where industries had been earlier estab- 
lished. But with the influx of industrially-skilled 
immigrants into the country and the development 
of mineral and power resources, rapid industrial- 
ization took place. There was a drastic drop in the 
export of raw materials as these were needed by the 
U.S.A.’s own industrial plants. Instead, an increas- 
ed amount of manufactured goods, ¢.8. machinery, 
textiles, chemicals, automobiles, electrical applian- 
ces were despatched across the Atlantic to compete 
with Western European manufacturers or were sent 
to other countries all over the world. t 

More recently a similar process has occurred in 
Japan, which was 4 major importer of manufac- 


tured goods until the beginning of this century. The 
economy then gradually turned from agricultural 
to light industries and since the Second World War 
a full range of light and heavy industries has been 
developed. Today, 90 per cent of Japanese exports 
are manufactured goods. The traditional exports of 
tea, silk and cottage crafts have declined sharply. 
Many other countries have attempted to follow this 
example with varied success. Most underdeveloped 
countries have also attempted to industrialize in 
order to cut down on imports of expensive manufac- 
tured goods whilst maintaining their exports of pri- 
mary products (see Discussion Point 15). 

All these changes in economic development have 
had marked effects on international trade. The total 
volume of trade has greatly increased over the 
years. Moreover, the variety of goods traded has 
been greatly expanded. The trade in manufactured 
goods is also more valuable than that in primary 
commodities because all processed goods are more 
valuable than their component raw materials, and 
thus, for those countries which have a large 
export of manufactured goods, the value of trade 
has greatly increased. 


4. Extent of foreign 
investment 


Foreign investment, especially in underdeveloped 
countries, can significantly affect the volume, type 
and pattern of world trade, The underdeveloped 
countries have very little capital available for the 
development of capital-intensive industries such as 
mining, oil drilling, heavy engineering, lumbering 
and plantation agriculture. The wealthier countries 
including the U.S.A., Britain, Canada, France and 
the U.S.S.R. avail themselves of such economic po- 
tential, either by direct investment or by providing 
foreign aid. The industrial nations of the West thus 
obtain the industrial raw materials, metallic ores 
and foodstuffs which they need and which are un- 
obtainable or relatively scarce in their own lands. 
By investing in the tropical developing nations or 
rendering aid in the form of provision of manufac- 
tured goods, machinery, technicians and adminis- 
trators, they secure a ready market for their finished 
products, employment for their people and, most 
important, lucrative monetary returns which add to 
invisible earnings (Special Topic 17). At the same 
time, the underdeveloped countries undergo sub- 
stantial economic changes: dense forests are cleared 
to make way for agriculture or industry, minerals 
and power resources are developed, roads and rail- 
ways are constructed to link mines and factories 
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with coastal ports through which the exports are 
channelled. With each phase of the development 
project, new settlements emerge, more jobs are 
available to the local people and the national in- 
come rises steadily. This increases demand for im- 
ported goods and thus improves markets for the 
industrial countries, while development promotes 
the export earnings of the developing country. 
Amongst the investing nations, the British have 
concentrated investment in the Commonwealth 
countries, which were formerly their colonial terri- 
tories, e.g. in mines and tropical plantations (tea, 
cotton, jute) in India and Pakistan: tin mining and 
rubber estates in Malaysia; oil production in Bru- 
nei and Burma; and in gold, copper and diamond 
mining in the southern African states. They also 
have considerable investments in the West Indies 
and Latin America (for oil, bauxite, coffee, sugar 
and bananas), and the Middle Fast (for oil). The 
U.S.A. has invested very heavily in mining, industrial 
and agricultural enterprises in many parts of the 


ital i i erce 
17.A Financial institutions such as the Paris Stock Exchange, are vital in the smooth running of trade and comm 


world, including Europe, Canada, South America, 
the Caribbean and the Middle East. American 1n- 
vestment in the Caribbean region alone exceeds 
U.S.$4,500 million, mainly in sugar in Haiti and 
the Dominican Republic; bananas and coffee in 
Central America; oil in Venezuela, bauxite in Ja- 
maica and silver in Mexico. siga 

The Dutch also have notable w orld-wide interest 
in investment, especially in oil and tropical an 
materials. It was with Dutch capital that the o 
fields of Sumatra and Borneo were first develope ; 

The Soviet Union gives aid to communist coun 
tries such as the eastern European states, Chan 
North Korea, North Vietnam and Cuba. The U. ; 
S.R.’s annual trade with the countries of the can 
munist Bloc is very large, but many non comma 
nist countries have also received aid or signo 
ding pacts with the Soviet Union despite pis ie 
differences. Japanese investment in deve P 
countries, in South-East Asia particularly, 1$ 4 
rapidly increasing in importance. 
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countries. Lack of adequate transport networks 
confined trade to very limited areas. Bulky goods 
could not be moved far out of the region of pro- 
duction, and only highly-valued articles such as 
gemstones, silks and spices, or essential commodi- 
ties such as salt, could be traded over great dis- 
tances. With the development of rail, ocean and air 
transport, improvements in banking and insurance 
facilities, and the development of specialized car- 
riers such as refrigerated ships for perishable goods, 
world trade began to expand to its present magni- 
tude. World trade flows far more freely than in the 
past and this has affected not only its volume but 
the greater variety of goods traded. Because of the 
expansion of trade, products that were only known 
and used in limited areas in the past can now be 
obtained in many parts of the world. Although dis- 
tance is no longer a barrier to international trade, 
even in the most inhospitable geographical areas 
such as deserts, jungles, mountains or polar regions, 
transport still does play an important role in deter- 
mining the comparative trading advantages of dif- 
ferent countries. Those with the best-developed sys- 
tem of communications will naturally find it easier 
to export goods and this will reduce costs. However 
large or valuable mineral or other resources may 
be, they can only enter trade if they can be carried 
to world markets at a competitive price. The exist- 
i : ence of a good or bad transport network is not the 
17.B Transhipment has always been a slow business and only consideration; the type or mode of transport 


has limited trade to some extent, but the use of é 
containers will mean much faster and more efficient must also be suited to the type of goods to be 


transhipment of goods. Paul Popper Ltd. traded (Chapter 16). ; 
In importing countries the type and quality of the 
5. Transport transport network will affect the market potential. 


If goods cannot be distributed efficiently it may not 
be worthwhile to import them. 


In the olden days trade was carried out within 
national boundaries or only between neighbouring 


SPECIAL TOPIC 17 
Balance of payments 


; ver a period of years. The difference in value 
The oni ee oie Pe reel pons re exports is referred to as the 
roughly equal a here is necessary to finance balance of trade. If exports ait ena ie 
change earned he lance is rarely achieved. country 1$ said to have a favourable EN E 
imports, but such a r de passes through the trade, while if imports exceed exports 1 fay 
This o D v corpanies working in- adverse balance of trade. These terms pei re SKE 
hands of many differen Piht cannever of an earlier trading era, when if a country ©) 

dependently, and thus an ext ported goods in large quantities they were pai 
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an addition to gold reserves. Modern economists 
no longer consider this to be a particularly de- 
sirable state of affairs and thus the use of the 
words is rather confusing today. In fact a coun- 
try which has a consistent adverse balance of 
trade, as Britain has done for more than a cen- 
tury, can enjoy great prosperity, while a favour- 
able balance of trade is often characteristic of 
underdeveloped countries today, which often 
have great financial difficulties notwithstanding. 

The reason for this apparent contradiction is 
that the balance of trade only takes account of 
visible trade or the value of actual goods trans- 
ferred from one country to another. But there 
are many other ways in which foreign exchange 
can be earned or spent. These are collectively 
called invisible trade, and when they are taken 
into account a balance of all transactions with 
foreign countries can be worked out. This is 
called the balance of payments. 

Transactions which bring money into the 
country are called invisible exports and can be 
of several kinds. 

1. Payment for financial services including in- 
surance, banking, brokerage and other services 
carried out on behalf of foreigners. 

2. Payment for transport services such as ship- 
ping or air transport of passengers or freight. 
Britain and certain other European countries 
have large invisible earnings in these two fields 
because of their importance in trade and finan- 
cial dealings. 

3. Expenditure by foreign tourists. This is 
often an extremely important source of foreign 
exchange, e.g. to such countries as Spain, Italy 
or the Bahamas (see Discussion Point 16). 

4. Interest and dividends on foreign invest- 
ments. Most of the industrial countries have a 
considerable income from overseas investments, 
and before the war the great income from Com- 
monwealth and other overseas investments en- 
abled Britain to maintain an adverse balance of 
visible trade. Sales of many of these foreign in- 
vestments to finance the Second World War have 
led to the financial difficulties of post-war 
Britain. 

5. Remittances from emigrants. Many emi- 


6. Government policies 
and trading restrictions 


It is often argued that if trade were allowed to 
flow freely without any obstruction, the world could 
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grants send money to their families and thus 
countries which have supplied large numbers of 
emigrants, e.g. Italy, Greece, India, China, may 
receive considerable foreign exchange in this 
way. 

6. Loans and aid from foreign countries or in- 
ternational organizations. Many underdeveloped 
countries receive aid or loans to finance develop- 
ment, while other countries may obtain loans to 
cover balance of payments deficits. 

Transactions which take money out of the 
country are called invisible imports. Payment for 
services, payment of interest on investments, re- 
mittances of immigrants, repayment and interest 
on foreign loans, or a deficit on tourism, may all 
be greater than invisible exports in the same 
fields. For instance, West Germany has a deficit 
on tourist receipts (see Discussion Point 16), and 
many underdeveloped countries have to meet 
large repayments on loans. 

When these invisibles, both exports and im- 
ports, are brought into account, many countries 
which would have an unfavourable balance of 
trade are found to have a more favourable ba- 
lance of payments. It is much more important 
that total payments and receipts should be ba- 
lanced than that visible trade should be well- 
balanced, because if total transactions cannot be 
balanced long-term loans may have to be obtain- 
ed, which may lead to future difficulties when they 
have to be repaid; or gold reserves may be re- 
duced; or overseas assets may be sold so that 
longer-term invisible exports are reduced; or 
currency values may be changed by devaluation 
or revaluation to alter the relative value of ex- 
ports and imports and thus balance total tran- 
sactions more nearly. 

All these measures may have detrimental ef- 
fects on the economy in the long term but have 
to be resorted to by many countries. Other ways 
of balancing transactions are to increase visible 
or invisible exports, or to apply trading restric- 

tions in order to cut down on imports. Countries 
may also reduce the mobility of money, restrict 
tourism, or confiscate foreign property to reduce 
the outflow of money. 


d this would 
be produced 
herefore 


prices would be kept down, and world trade wou b 
be highly efficient. Each country would gain mo 


function as a single economic unit an 
mean that commodities would always 
in the areas best suited to them, costs and t 
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by ee in the goods best 
! esources, and stage of econo- 
mic development. Theoretically this system of free 
trade has many advantages but a closer study will 
show that it also has many disadvantages. In the 
first place some countries have no special advan- 
tages for the production of particular commodities, 
and in a free trade system these would not be able 
to compete in exports, would be unable to afford 
imports, and would thus become very poor. Sec- 
ondly, the system does not allow for any changes 
in the economies of various countries. Countries 
would not be able to introduce new crops or indus- 
tries because they would be unable to compete with 
existing producers. This would keep them at a speci- 
fic level of economic and social development and 
would also expose them to all the disadvantages of 
a monocultural system. Moreover, standards of liv- 
ing would be very diverse, since the earnings from 
exporting manufactured goods would be far greater 
than the earnings from exporting agricultural pro- 
ducts or raw materials. 

Free trade worked well for Britain in the nine- 
teenth century because it was to its advantage to 
export its manufactured goods freely all over the 
world and import the cheaper foodstuffs and raw 
materials which it required. But it militated against 
the development of industries in other countries, 
such as the U.S.A., because newly-established local 
industries could not compete with imported goods. 
The U.S. government therefore followed a policy of 
protection. Later, the development of industry in 
Japan was only possible because of the protectionist 
policy of the government. As a result of the growth 
of industries overseas behind protective barriers, 
free trade was no longer possible for Britain and 
it, too, adopted protective measures to shelter its in- 
dustries from competition. 

Like free trade, protection has both advantages 
and disadvantages. These: are as follows. 

(a) Protection helps to develop industries or the 
production of other goods at home and thus allows 
a country to attain all-round economic develop- 


ment. This raises the level of employment and thus 
the purchasing power of the population which in 
turn stimulates domestic industry. However there 
are some disadvantages. In the first place home 
industries would not need to be protected if 
imports were not cheaper. Thus, the exclusion of 
imports may raise the price of goods and thus sa 
cost of living. Secondly, if barriers are erecte 


against other countries these may retaliate by in 


turn applying protectionist measures. This may 


initi try. 
xport markets of the initial coun 
reout ften advocated in 


(b) Protectionist measures are o 


the developed countries to exclude the products of 
countries where ‘sweated labour’ is employed. The 
employment of cheap labour is ostensibly regarded 
as unethical, and protection is intended to encour- 
age higher wages in the cheaper producing count- 
ries. In point of fact, however, developed countries 
only wish to exclude those cheap goods which com- 
pete with their own industries, e.g. in the case of 
textiles there has always been a large body of opin- 
ion in favour of reducing imports from Hong 
Kong to Britain and a similar movement is now at- 
tempting to restrict imports of textiles and garments 
from Japan and Hong Kong to the U.S.A. How- 
ever,,where the cheap imported goods do not 
compete with domestic products of the developed 
countries, e.g. in the case of tropical crops which 
they cannot produce themselves, the advanced 
countries are the first to complain if rises in wage 
rates, and therefore production costs, lead to rises 
in the price of imports from underdeveloped 
countries. 

The protection of industries in developed coun- 
tries on the basis of labour costs is also suspect in 
other ways. In the first place, by protecting high- 
cost goods the cost of living in the advanced coun- 
tries is raised. Secondly, the exclusion of goods from 
the cheaper producers in the developing countries 
means that these goods can no longer find a market, 
The lower demand leads to unemployment and to 
the maintenance of low wages in the developing 
world. Thirdly, the protection of high-cost goods 
often encourages inefficient industries to survive be- 
cause the lack of competition is a disincentive to 
introducing new machines and labour-saving 
devices. 

Under certain circumstances, however, the pro- 
tection of industries in advanced countries is justi- 
fied. This is true of protection against dumping. 
When a country has a large surplus of certain goods 
which it wishes to sell, it may sell them at very low 
prices, even below cost price. This is known as 
dumping, and protective measures against it are 
justified because it represents unfair competition. 

(c) Protection is often advocated in the establish- 
ment of new industries. It is assumed that once 1n- 
dustries became better-established there will be less 
need for protection. However, this policy may have 
the disadvantage that a new industry, continually 
protected from outside competition, may never 
reach a stage of development at which protection 
can be dispensed with. Thus if an industry is estab- 
lished in-an underdeveloped country, for example, 
and costs of production are high, it must be protect- 
ed. However, if the industry is ill-conceived, in- 
efficiently managed, or the local market does not 
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in short supply. Tariffs on foodstuffs are also how, 
This is why butter is cheap in England, while it ie 
dear in Europe where the local butter-prodwonts are 
Saaie do paee nia C 
a guaranteed to © $ 
Market farmers. po~ 
Tariffs discourage imports, but if demand for the 
goods concerned is great enough, they may wr 


to surmount tariff barriers but, by imposing a tariff, 
the government of a country is able to ensures 
large revenue. Wines and spirits and tobacco are 
also sources of revenue of the same type 
(b) QUOTAS, If tariffs are ineffective in halting 
the inflow of cheap foreign goods, countries may 
resort to the imposition of quotas. By a quota aye 
tem a country refuses to import more than a sped 
fled quantity of a certain commodity. For fairness 
the quota may be made up by a number of pro 
ducers, each of whom is allocated a quota in pro 
portion to its total output. Quotas may be operated 
on a world-wide basis as in the case of colibe oF 
sugar or may be laid down by only one country, 
eg the U.S.A. operates a quota system to rodeos 
textile imports from the Far East. Quotas may ae 
be used to give political preference. Thus a 
may fix a quota and lay down that it showld be 
filled by a particular country 

Quotas are much more effective than tarifs is 
restricting and regulating world trado, and may eb 
ter the pattern of trade markedly or keep it ia 6 peh 
tern which is no longer justified. For example (i 
Brazilian quota for coffee can nowadays rarely be 
met because of reduced production. On the othet 
hand, countries such as Kenya which are trying 19 
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but even when this is not the case, as in the 
EFTA (European Free Trade Association), the 
relative ease of trading with members rather than 
with other countries still promotes trading links. 
The effect of lowering barriers is very great—in 
the first five years after its formation, trade be- 
tween members of the Common Market in- 
creased by 50 per cent, and the volume and value 
of such internal trade has continued to grow. 
2. GREATER ECONOMIC STRENGTH. By 
forming a close association which can be regard- 
ed as a single unit by other countries and trading 
organizations, the member nations of trading 
blocs gain greater economic strength and greater 
bargaining power in world markets. The Com- 
mon Market, regarded as a single unit, has a 
productive capacity and a population almost as 
great as that of the U.S.A., and as economic and 
political integration progress its importance as a 
world economic and political power will increase. 
Looser trading associations do not enjoy this 
advantage to the same extent, but some, such as 
LAFTA (Latin American Free Trade Associa- 
tion), have been formed partly to increase the 
bargaining power of raw-material producers in 
their dealings with the industrial consumers. 
3. LARGER INTERNAL MARKET. When 
. trading restrictions are reduced and goods can 
pass easily from one country to another, manu- 
facturers within the bloc can reach a much larger 
market than any single country could provide. 
This allows for larger-scale and more efficient 
production which in turn allows members to 
produce more goods more competitively for 
export outside the trading bloc. As internal trade 
has grown so the external trade of the Common 
Market has increased substantially, though not 
as fast as internal trade. 
4. GREATER REGIONAL SPECIALIZA- 
TION. Free trade policies allow for more 
specialization of production (see pp. 550-1) in 
the areas best suited to the making of particu- 
lar products. Free trade is impossible on a world 
scale but within a trading bloc it is possible and 
industrial and agricultural specialization can 
take place, with benefits in the cheapness and 
efficiency of production. 
5. POLITICAL UNITY. Trading blocs such 
as the Common Market have as a long term aim 
some form of political unity. The main reason 
for this is that the long-standing rivalry between 
the various European powers has led to two 
world wars which have greatly disrupted world 
trade. Thus the formation of an association in 
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which the European countries can work together 
will lead to less friction and greater chances of 
world peace. The rivalries of the South American 
republics may also be reduced by co-operation 
in LAFTA. 


World trading blocs 


There are several trading blocs in the world 

today and though they all have broadly similar 
aims, there are great differences in purpose and 
progress achieved from one to another. It is 
therefore interesting to look at each major group 
separately. 
1. THE COMMON MARKET. This is both 
the tightest association and the one which has 
progressed furthest in trade and general econo- 
mic integration. It was founded in 1957 by the 
Treaty of Rome, and at present the member 
states are France, West Germany, Italy, the 
Netherlands, Belgium and Luxembourg. At first 
Britain and other European countries did not 
feel that it was in their best interests to join, 
particularly because Britain is the only country 
in the world with a great reliance on imported 
foodstuffs and this would conflict with the 
Common Market policy of protection to farm- 
ers, Which raises the prices of imported food- 
stuffs. However, since the inception of the 
Common Market, the emphasis of British trade 
has somewhat changed and much more trade is 
carried on with European countries. As a result 
the comparative advantages of joining are now 
greater and it has been agreed that Britain will 
enter the Common Market in 1973. At the 
same time other European countries such as 
Ireland, Denmark and Norway are also expected 
to join. 

Although established in 1957 the Common 
Market did not immediately abolish all tariffs 
and restrictions. This had to be done gradually to 
allow the economies of the various countries to 
adjust to the changes. Most restrictions on trade 
in industrial goods were removed by 1967, how- 
ever, and a common external tariff had come into 
operation. Integration of agricultural develop- 
ment will probably be the biggest single problem, 
since many of the member states have large 
agricultural populations and farming 1S highly 
protected and thus somewhat inefficient. 

In addition to full members there are many 
associate members of the EEC, though the 
degree of association varies from one to another. 
Many of the associates are African states, in- 
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cluding Nigeria, and the ex-French colonial 
territories of West Africa. Others are Mediter- 
ranean countries such as Tunisia, Morocco, 
Israel and Lebanon. Tariffs on imports from 
associate members are lower than those imposed 
on other foreign goods and may eventually be 
removed altogether. When Britain and other 
European countries join the EEC some other 
countries, especially Commonwealth states 
whose trade will be affected, may wish to be 
associate members. 
2. EFTA. This is an association of eight Euro- 
pean countries: Britain, Norway, Sweden, 
Denmark, Iceland (which joined in 1969), 
Austria, Switzerland and Portugal. Finland is an 
associate member. These countries did not wish 
to enter the EEC for trade (Britain) or political 
(Sweden, Switzerland which are neutral coun- 
tries) reasons and instead formed a looser 
trading association in 1960 at the Convention of 
Stockholm. Tariffs have been substantially 
reduced or abolished on most goods, especially 
manufactured goods, but unlike the EEC no 
external tariff barrier has been erected and this 
allows for existing arrangements with Common- 
wealth countries, for example, to be maintained. 
Trade between member countries has grown 
substantially since EFTA’s inception, but is not 
on as large a scale as internal trade within the 
EEC, partly because of the similarity of products 
of many of the countries. Moreover, most of the 
member countries have strong trading links with 
the Common Market countries or with other 
parts of the world. The future of EFTA is 
problematical and the association will probably 
break up if many EFTA members join the 
Common Market. ? 
3. COMECON. This trading bloc consists of 
the U.S.S.R. and its East European satellites— 
East Germany, Poland, Czechoslovakia, Hun- 
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As a result of the factors outlined above, the volume 
of trade, the direction of trade and the types of 
goods traded vary greatly between the vane 
continents and individual countries of the world. 
It is possible to classify the main commodities en- 
tering world trade as follows. 
1. Foodstuffs; including grains, 
meat, spices. 


beverages, fruits, 


gary, Bulgaria, and Rumania, as well as Mon- 
golia. It was established in 1949 but has made 
little progress as yet towards freeing trade or 
integrating economic development, partly be- 
cause many countries of eastern Europe do not 
wish to be too closely integrated with the 
U.S.S.R. since Russia would then have both 
political and economic dominance. 

4. LAFTA. The Latin American Free Trade 
Association, which was formed in 1960 by the 
Treaty of Montevideo, consists of Mexico and 
all the South American republics except the 
Guianas. None of the states have much trade 
with one another as yet because of similarity of 
products (only about 10 per cent of total Latin 
American trade is within LAFTA). This position 
is gradually improving but it will be many years 
before a really meaningful association can be 
built up, for most Latin American states trade 
largely with the industrial countries of the north- 
ern hemisphere. 

Tariffs are intended to be abolished by 1974 
and there are plans for integrating agricultural 
and industrial development and opening up new 
areas. The sub-group within LAFTA consisting 
of the Andean states (Chile, Peru, Bolivia, Ecua- 
dor, Colombia) has so far been the most success- 
ful in trade and economic integration. 

Apart from the major associations there are 
several in the early stages of development. These 
include a Central American trading association 
consisting of Costa Rica, El Salvador, Guate- 
mala, Honduras and Nicaragua, which has so far 
had little success; and the more recently formed 
CARIFTA, an association of Commonwealth 
Caribbean countries. There are several groups 
of countries in Africa with trading treaties but no 
single trading bloc, though such a scheme has 
been suggested. Trading associations have also 
been suggested for South-East Asia. 
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including fibres, rubber, timber, 
Is and other minerals. 
petroleum and natural gas. 
such as textiles, machines, 


2, Raw materials; 
vegetable oils, metal 
3, Fuels; mainly coal, 
4. Manufactured goods; 
chemicals and many more. , 

In terms of these categories, 
North America and Japan are 
raw materials and food 
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industrial Europe, 
major importers of 
stuffs, and also lead in the 
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17.C The developing countries and the southern continents export mainly raw materials and agricultural Ba 
This iron ore stockpile awaits shipment from Dampier, Western Australia. Australian News and Information 


export of manufactured goods. These countries also 
invest heavily in the developing countries where 
most of their raw materials, minerals and oil origi- 
nate. The less-developed nations of the tropics and 
the southern continents export raw materials and 
foodstuffs to the industrial West in exchange for 
manufactured products. This general pattern (Fig. 
17.3) does not, however, always hold true. 


The world's major 


trading zones 


The world’s major trading zones will therefore be 

described in greater detail. 
1. WESTERN EUROPE. Western Europe is 
among the most industrialized and most densely- 
populated parts of the world. It leads all other re- 
gions in the annual volume of foreign trade. More 
than a third of the world’s trade is concentrated 
here and flows through such international commer- 
cial centres as London, Paris, Rotterdam, Antwerp 
and Hamburg. 

The European countries as a whole have the lar- 
gest per capita trade values in the world, ranging 
from US $300 to $700 (compared with about $150 
for the U.S.A.). Belgium, Luxembourg, Switzerland, 
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TABLE 17.1 Trade statistics for sele ; 
ili cted 
(Millions of U.S. $) countries 


o E a E o a ea ja 


Foodstuffs, Mineral 
= animal and and other Minera > 
Country Total weasels me ps l ae ate yik 
and fats materials 
| — —— 
Australia Imp. 3,456 191 235 270 

(1967) Exp. 3,366 | 1,366 1,182 123 yë yr tr 
Brazil Imp. 1,667 333 57 260 230 7712 14 
(1967) | Exp. 1,654 1,091 389 0.8 30 134 10 
Canada Imp. 10,250 825 585 666 566 6,341 262 
(1967) Exp. 10,555 1,534 2,492 558 371 5,513 82 
Czechoslovakia | Imp. 2,736 482 504 209 159 1,382 0.3 
(1966) | Exp. 2,745 110 182 117 125 2,206 3 
France Imp. 12,377 2,000 1,579 1,795 962 6,031 6 
(1967) Exp. 11,377 1,801 726 347 1,244 7,204 52 
West Germany | Imp. 17,351 3,739 2,588 1,736 941 7,566 783 
(1967) Exp. 21,736 613 614 728 2,705 16,775 300 
India Imp. 2,626 816 254 100 357 1,034 61 
(1967) Exp. 1,586 585 258 12 21 752 8 
Iran Imp. 1,125 84 50 4 127 860 0.3 
(1967) Exp. 1,930 47 74 1,744 6 57 0.2 
Japan Imp. 11,664 | 1,856 4,443 2,340 611 2,479 37 
(1967) Exp. 10,442 391 210 33 684 9,075 48 
Libya Imp. 476 86 11 15 21 339 — 
(1967) Exp. 1,168 0.3 2 1,165 —- — -— 
Malaysia Imp. 2,836 680 44 906 132 1,005 69 
(1967) Exp. 2,615 255 1,716 519 1 74 49 
Nigeria Imp. 626 66 16 25 60 451 8 
(1967) Exp. 667 210 197 206 0.3 44 9 
Sweden Imp. 4,700 558 278 526 395 2,927 11 
(1967) | Exp. 14,525- | 138 1,003 37 17 a? 7 
Imp. 21,722 | 5,423 3,140 2,489 1,114 9,235 294 

474 458 1,652 12,902 427 

aosa non i 3,295 2,528 1,135 19,413 1,221 
U.S.A Imp. 33,114 , ’ s 3,289 20,364 912 


(1968) Exp. 33,981 | 4,865 


Source: 
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inent is small but very densely _ 
d for large imports of food- 
coffee, cocoa, sugar, fruits 


and dairy products, Most of these come from for- 
mer colonial territories in the tropics and southern 
continents but there is also a large trade in food- 
stuffs between the European countries themselves. 
Thus Denmark exports bacon, eggs and dairy pro- 
ducts to Britain; France exports wine and some 
wheat; Italy provides citrus fruits. There is also 
much inter-European trade in vegetables. 

(b) Because the continent is highly industrialized 
many minerals and raw materials must be imported 
such as cotton, wool, furs, jute, rubber, lumber, 
hides, tin, bauxite, copper, and so on. Many of 
these imports come from underdeveloped countries 
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but others come from within Europe e.g. iron from 
Sweden, Spain, France; timber from Scandinavia; 
coal from Poland; oil from the Netherlands. 

(c) There is a high volume of exports of manu- 
factured and semi-finished goods such as machinery, 
textiles, steel, automobiles, locomotives, ships, air- 
craft, chemicals, liquor, watches, precision instru- 
ments, electrical products, paper and pulp, fish 
products and canned foods. These go to less-devel- 
oped countries to a large extent, but they are also 
exchanged between European countries and with 
North America. Trade between Europe and North 
America is larger than between any other two trad- 
ing zones. 

(d) The value of manufactured goods is greater 
than that of foodstuffs or raw materials and, since 
much of European trade consists of such goods, the 
per capita trade figures are very high. Moreover, 
because of the higher standard of living and higher 
production costs, European foodstuffs are also 
high-value goods. 

(e) There are many countries in Europe, all with- 
in close proximity, which boosts trading links. 
Many European countries are interdependent, e.g. 
Germany relies to some extent on French and 
Swedish iron ore, while in turn it relies on other 
European countries to absorb its surplus manufac- 
tured goods such as automobiles. The formation of 
the Common Market and the EFTA have stimu- 
lated trade still further between certain groups of 
countries by lowering tariffs (Fig. 17.2). 

(£) There is a large volume of entrepôt trade by 
which goods are imported by one country for re- 
export to another either within Europe or further 
afield. Much of the trade of Rotterdam in the 
Netherlands, for example, is in goods destined for 
or derived from countries upstream along the River 
Rhine, especially West Germany. 

2. NORTH AMERICA. The foreign trade of the 
North American region is next only to that of Eu- 
rope. Since the First World War, increased indus- 
trialization has led to a change in emphasis from 
the export of raw materials to the export of manu- 
factured goods. There are, however, strong con- 
trasts between the U.S.A. and Canada in this res- 
pect. Another feature of importance in North Ame- 
rican trade is the very large volume of trade be- 
tween the U.S.A. and Canada, as well as the very 
close trading links, as a result of long-standing 
cultural, historical and economic ties, with Europe. 
The U.S.A. and Canada together account for about 
one-quarter of world trade. 

The U.S.A. In the terms of the volume of trade, 
the U.S.A. is undoubtedly the greatest country in 
the world. The varied economy, rich mineral re- 


sources, rapid rate of industrial expansion, heavy 
overseas investments and liberal foreign aid to the 
underdeveloped countries, account for the large 
volume of exports. The U.S.A.’s pre-eminent posi- 
tion in world trade has consequences far beyond 
its own shores. For instance, any recession in the 
American economy with a resultant reduction in 
imports from overseas, can drastically affect the ex- 
ports of many other countries and lead to world- 
wide economic difficulties. Recession in America 
also affects the amount of money available for for- 
eign aid and can thus affect many developing coun- 
tries which depend on U.S. aid for their economic 
progress. On the other hand if the American eco- 
nomy is buoyant, world trade as a whole will bene- 
fit because the U.S.A. will provide a ready market, 
The U.S.A. accounts for more than 20 per cent 
of world trade, its main trading partner being Ca- 
nada. Other important trading links are with the 
Common Market, Britain, Japan, Venezuela, Mexi- 
co and Australia. The chief exports are machinery 
(industrial machinery and electrical apparatus in 
particular), iron and steel, automobiles, aircraft, 
grains (wheat and maize), chemicals, petroleum and 
petroleum products, cotton yarn and textiles, to- 
bacco, paper and pulp and fruits. Of these, two- 
thirds are made up of manufactured products, The 
U.S.A.’s imports are also varied, and include tim- 
ber, newsprint, nickel, asbestos and coal from 
Canada; oil, tin, bauxite, sugar, coffee, nuts and 
cocoa from the Caribbean and Latin American 
region; rubber, tin, copra, abaca and fruits from 
South-East Asia (Singapore and Malaysia in parti- 
cular); wool, meat, dairy products and grains from 
the southern continents; manufactured and semi- 
finished goods such as textiles and cars from 
Western Europe and Japan (Table 17.2). _ 
Canada. Canadian foreign trade is large in terms 
of per capita trade amounting to US $400, or more 
than twice that of the U.S.A. This is largely due to 
the small population for Canada accounts for only 
5 per cent of world trade. In the nineteenth century, 
Canada was a major exporter of primary products, 
mainly to the United Kingdom. The greatest dollar 
earners are still primary commodities. The bain 
single export item is forest products mewta 
timber, wood-pulp) which accounts for a third K 
the annual total. Next comes wheat and flour 4 4 
per cent) and the many important minerals suc = 
nickel, aluminium, iron ore, petroleum, copper, Si 
bestos, zinc and uranium. In recent years, baa 
factured products, e.g. automobiles, iron and ca 
aircraft and parts, industrial and farm eres 
have assumed a greater role, due to greater 1n Ga 
trialization and heavy American investment 1n 
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17.D Huge grain elevators at Prescott, Ontario store wheat, one of Canada’s major exports. Notice the grainships 
with their flush decks. National Film Board of Canada 


nada. Canadian imports include motor vehicles and 
parts, machinery of all kinds, crude petroleum, coal, 
alloyed steel, cotton, wool, coffee, sugar, tea and 
fruits. Her largest trading partner today is the 
U.S.A. which imported a total of $4,839 million 
Canadian out of $6,846 million in 1965, and ex- 
ported $6,000 million worth out of $7,641 million 
worth of goods to Canada in the same year. The 
United Kingdom is next, with an annual share of 
not more than 15 per cent. The other notable pur- 
chasers of Canadian goods include Western Euro- 
pean nations, Japan, China, Australia and the 
Soviet Union. The distribution of Canadian trade 
reflects its close economic ties with the United States 
just across the border, and its close relationship 
with the original mother countries of the popula- 
tion, namely the United Kingdom and France. 

3. LATIN AMERICA. The Latin American re- 
publics, which include the island-states in the Carib- 
bean Sea, Central and South America are mainly 
producers of foodstuffs and raw materials and im- 
porters of manufactured goods. Early British and 
later U.S. investment have assisted much in the 
development of the Latin American region, in such 
fields as mineral extraction, farming and the devel- 
opment of communication systems. Most trade 
flows to Europe and North America and intra- 


continental trade is comparatively poorly developed, 
partly because of natural barriers such as the Andes 
and Amazon forests, partly because of traditional 
rivalry between the various states, and partly be- 
cause many of the states produce similar raw mate- 
rials and all are striving to develop similar indus- 
tries, thus reducing the possibilities of exchange. 
Argentina, noted for its meat, wool, hides and lin- 
seed exports; Brazil, which exports coffee, cocoa, 
and sugar; and Chile whose main exports are cop- 
per and sodium nitrate; are probably the best de- 
veloped and have reduced imports of manufactures 
in recent years by developing their own iron an 
steel, motor vehicle assembly, machinery, chemicals, 
cement and textiles production. i 

The exports from the rest of South America are 
mostly minerals and tropical crops: tin makes up 
70 per cent of Bolivia’s annual exports; copper, 
iron ore, silver, lead and zinc are extensively mee 
and exported from Peru, though cotton and eer 
cane are also important. Venezuela is a norni 
producer contributing 14 per cent of world Ee 
It ranks after the U.S.A. and the U.S.S.R. as Er 
third largest oil producer, but in terms of me pe 
it is the greatest. Colombia exports some gol Pee a 
is also the second largest world producer an ile 
porter of coffee, while Ecuador produces a size@ 
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quantity of silver and gemstones as well as bananas 
and cocoa. Most countries in the region are devel- 
oping modern industries to replace imports from 
the industrial countries of the northern hemisphere, 
and there is also a tendency to greater processing 
of raw materials and the export of semi-finished 
metal goods rather than ores. 

The Caribbean region is noted for its tropical 
food crops and raw materials: bananas, cane sugar, 
coffee, cocoa, hemp, tobacco and cotton. The in- 
creased agricultural output, especially of plantation 
crops, is mainly due to foreign investment, chiefly 
from American and British sources as in the West 
Indian islands of Jamaica, Barbados, Hispaniola 
(Haiti, the Dominican Republic) and Puerto Rico. 
At one time Cuba too enjoyed a large volume of 
U.S. investment, but American holdings were 
taken over after the Communist Revolution and 
the U.S.A. no longer trades with Cuba. Develop- 
ment in Cuba now relies on the U.S.S.R. for aid 
and trade. 

In Central America, Mexico is most noted for its 
silver (a fifth of world output, the leading pro- 
ducer), gold, iron and uranium exports. Oil was 
first discovered in 1901 in the coastal plains of Tam- 
pico and Tuxpam but Mexico accounts for no more 
than 1 per cent of world output today. Much crude 
oil is exported to the Gulf ports of the U.S.A. The 
other Central American states of Guatemala, Hon- 
duras, El Salvador, Nicaragua, Panama and Costa 
Rica derive their export earnings mainly from trop- 
ical foodstuffs and raw materials and some crude 
metallic ores and oil. The exports go mainly to the 
U.S.A. or the U.K. 

4. AFRICA. The African states as a whole are 
little industrialized, though attempts to develop in- 
dustries based on local resources are increasing. 
Minerals and tropical raw materials are the chief 
exports, mainly to industrial Europe and North 
America. The chief imports are manufactured 
products, consumer goods and mining equipment 
which come largely from the former colonial Euro- 
pean countries (Britain, France, Belgium, Portugal 
and Germany) and also lately from Russia, China 
and Japan, all of which have increased trade, given 
foreign aid or made large investments. Ties with 
Europe are still very close in some African coun- 
tries, and many West African states are associate 
members of the Common Market. Most trade flows 
between Africa and the industrial nations of the 
northern hemisphere. As in Latin America, there is 
little intra-continental trade because of similarity of 
products. The better-developed countries such as 
South Africa cannot promote intra-continental 
trade despite their greater economic development, 


since many countries reject trade with South Africa 
on political grounds. South Africa does, however, 
supply many of the manufactured and consumer 
goods required by some neighbouring states such 
as Lesotho, Botswana and Swaziland. It also has 
considerable investments in these countries which 
are bound to be on good terms with South Africa, 
despite its racial policy, because they are near 
neighbours. 

The main exports of South Africa to Europe and 
America are minerals, especially gold, but also dia- 
monds, platinum, asbestos, manganese and antimo- 
ny. Wool, and citrus fruits, grapes and wine from 
the Mediterranean part of Cape Province are also 
important exports. Foreign trade is handled by the 
ports of Capetown, Durban and Port Elizabeth, 
Rhodesia, which produces mainly minerals and agri- 
cultural export crops was once a major supplier of 
tobacco, especially to Britain, but since its illegal 
declaration of independence, it has been subject to 
a trading boycott by most countries. Only those 
countries such as South Africa, Portugal and Japan, 
which break the sanctions, now trade directly with 
Rhodesia. The East African states of Kenya, Ugan- 
da, Tanzania and Malawi export mainly agricul- 
tural products, including coffee, cotton, sisal hemp, 
tobacco, hides, pyrethrum, tea, and cloves. Gold, 
mica, asbestos, tungsten, tin, chromium and es- 
pecially copper are exported from Zambia and 
Zaire, and due to the interior location of the mines, 
much of this trade must go via Angola. The export 
commodities of the West African states are mainly 
foodstuffs, raw materials and minerals. They in- 
clude palm and palm kernel oil from Nigeria, cocoa 
from Ghana, groundnuts from the more northerly 
areas such as northern Nigeria, Senegal, Gambia, 
and coffee from Ivory Coast. Tin, phosphates, bau- 
xite, manganese and iron ore come from a variety 
of countries including Sierra Leone, Liberia, Nige- 
ria and Mauritania, and much oil is exported by 
Nigeria. The trade passes through such major ports 
as Takoradi, Lagos, Port Harcourt, Freetown, 
Monrovia and Dakar. 

The North African countries facing the Mediter- 
ranean Sea have the advantage of being close to 
Europe, especially France, which once controlled 
the greater part of the North African territories. 
Exports are thus destined mainly for Marseilles, 
from where they go overland or by inland water- 
ways to other parts of Europe. Exports from North 
Africa include citrus fruits, cheap wine, and al- 
monds, as well as iron ore and phosphates from 
Algeria, Morocco and Tunisia. The largest exports 
today, however, are of oil and natural gas from 
Algeria and Libya. From Egypt (i.e. the United 
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factured goods 
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both types 


mainly raw 
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foodstuffs 


few exports 
of any kind 


17.3 Nature of exports of world regions. 


Arab Republic) and Sudan come high-grade cotton, 
dates, sugar, phosphates and coffee, which go 
through Port Said and Alexandria. Most of the 
Arab countries have trading links with the U.S.S.R. 
for political reasons since the U.S.S.R. supports 
the Arab cause in the Middle East. Much Egyptian 
trade therefore goes to Black Sea ports. 

5. AUSTRALASIA. Like the other countries of 
the southern continents, Australia and New Zea- 
land have a relatively small volume of world trade, 
comprising mainly agricultural products. Only in 
recent years have minerals loomed large in Austra- 
lian exports. The export of manufactured products 
from Australia, is also on the increase. New Zea- 
land’s exports are almost exclusively agricultural. 
Both countries trade predominantly with the United 
Kingdom but with the threat of British entry to the 
Common Market and the need for diversification 
of markets, the trend is towards more trade with 
other countries, Japan takes many mineral exports 
from Australia, as well as wool. Australia and New 
Zealand both supply some manufactured goods to 
neighbouring countries in South-East Asia and the 
Pacific islands. 

(a) Australia. Wool is the leading agricultural ex- 


port; meat (beef and mutton or lamb), hides and 
dairy products (butter, cheese, milk) rank next in 
importance, followed by wheat, timber, cane-sugar 
and fruits. Of the mineral ores, iron, bauxite, cop- 
per, lead, gold and coal are extensively mined and 
exported. Exports of minerals are expected to con- 
tinue to rise while agricultural exports will probably 
remain stable. With the rise of industrialization, 
Australian-made goods such as automobiles, rail- 
cars, machinery, chemicals and textiles are also 
gaining ground in international markets. High t; 
riff barriers protect Australian industries. Her ım 
ports of consumer goods, food-grains, ai 
crude oil, tobacco and essential raw materials com 
from many parts of the globe. The leading ts 
partners of Australia are the United Kingdogi 
pan, the U.S.A., followed by New Zealand ve 
Germany, France, Canada, Hong Kong an hems 
laysia. The flow of goods goes mainly throug oi 
five chief ports; Sydney, Melbourne, Adelaide, 
bane and Perth. ; 

(b) New Zealand. Many of New Zealand sane 
are pastoral products, including butter, cheese, ee 
lamb, beef, hides and skins, milk and cream. ted 
than half of New Zealand’s exports go to the Uni 
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Kingdom, from which also come the bulk of the 
country’s imports of manufactured and capital 
goods. Other trading partners include Australia, the 
U.S.A., Canada, Japan, Germany and South-East 
Asian and Pacific island states. The greatest com- 
mercial centre of New Zealand is Auckland, the 
premier port with shipping routes to Hawaii and 
other Pacific islands that produce tropical crops. 
The port of Wellington now handles a third of New 
Zealand’s external trade. 

6. U.S.S.R. AND EASTERN EUROPE. The 
U.S.S.R. pursues a policy of self-sufficiency in most 
commodities and has a small volume of trade for 
its size. Its main links are with other Communist 
countries, especially the East European countries, 
with which it is linked in a trading bloc called 
Comecon. About 60 per cent of the trade of the 
U.S.S.R. and East European countries falls within 
Comecon. There are two main reasons for this, 
namely the slow growth of trade with the West for 
political reasons, and the desire of Russia to domi- 
nate the East European countries by integrating the 
economies of the various satellite countries tightly 
with its own economy. 

Of the remaining trade of the Communist coun- 
tries, most is with Western Europe. Trade with the 
U.S.A. is minimal and that with Japan is also very 
small, though on the increase. Trading links with 
developing countries are either politically moti- 
vated, e.g. the U.S.S.R. imports most of Cuba’s 
sugar, and has links with such countries as Egypt 
because it supports the Arab cause in the Middle 
East, or they are dictated by necessity, e.g. the 
U.S.S.R. must import rubber from Malaysia. The 
commodities traded by the U.S.S.R. depend to a 
large extent on its trading partners. Towards the 
developing countries the U.S.S.R.adopts the stance 
of an advanced country, importing raw materials 
and exporting manufactured goods, but, in relation 
to Western Europe its level of development 1s 
relatively low and thus it imports sophisticated 
machinery and manufactured goods and exports 
partly-processed raw materials, e.g. wood and pulp 
or simpler manufactured goods. k 
7. ASIA. Japan is the most important trading na- 
tion in Asia and has an extensive export and import 
trade with countries throughout the world. Its main 
exports (90 per cent) are of manufactured goods, 
including steel, ships, textiles, electrical goods and 
machinery, automobiles and chemicals. Manufac- 
tured goods are sent to developing Asian countries, 
to Europe and to North America. Imports include 
much oil from Middle Eastern countries, and raw 
materials from a wide variety of sources, including 
minerals from ‘Australia and South-East Asia, wool 


from Australia, and cotton, coal and timber from 
many sources. Japan has least trade with Africa and 
Latin America, but links with these regions are on 
the increase. 

China’s foreign trade in most foodstuffs is greatly 
restricted by its large population, which consumes 
practically all of its agricultural output. China has 
some rice for export but has to import wheat, usual- 
ly from Canada or Australia in bad years. In recent 
years, manufactured goods have been the main ex- 
ports, including some canned foods, textiles, toys 
and cheap products of light industry. Its main mar- 
kets are in Asia and Europe but there is no trade 
with the U.S.A. at present, for political reasons. 

South-East Asia is assuming increasing impor- 
tance as a trading zone, mainly because of the de- 
velopment of tropical raw materials and minerals. 
These include tin, timber and rubber from Malay- 
sia; tin, rubber, oil and coffee from Indonesia ; coco- 
nuts, sugar, abaca (Manila hemp), tobacco, chro- 
mium and iron ore from the Philippines; rice, teak, 
rubber, tin and oil from Burma and Thailand; and 
oil from Brunei. Many of the plantations and mines 
are owned and operated by foreigners but worked 
by local labour. Hong Kong’s major exports are of 
manufactured goods, however, including textiles 
and garments, toys and metal and plastic goods. 
Singapore, another small state, is also heavily de- 
pendent on trade and industry. Its traditional role 
as an entrepôt centre is being overtaken by its in- 
dustrial activities. In many other South-East Asian 
countries, especially Malaysia, industries such as the 
assembly of radios for the U.S. market are assuming 
greater importance but are still on a small scale by 
world standards. 

India and Pakistan have relatively little foreign 
trade because their minerals and crops are absorbed 
almost entirely by the large population. Some 
minerals and agricultural products such as tea, 
cotton, jute and coconuts are exported as well as 
some manufactured goods such. as textiles and 
handicrafts. Ceylon has substantial exports of tea 
and rubber. r 

The Middle Eastern states such as Saudi Arabia, 
Kuwait, Iraq and Iran are extremely important in 
world trade because the region possesses about 60 
per cent of the world’s petroleum reserves. In many 
Middle Eastern countries oil represents between 85 
and 95 per cent of exports. Oil is in constant de- 
mand all over the world, and prices are rising. Thus 
the Middle Eastern countries can afford to import 
most of their requirements, though many of them 
are using their oil royalties to develop agriculture 
and industry and thus reduce imports. 
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EMPLOYMENT IN TERTIARY INDUSTRIES 


Employment in transport and communications, as 
well as in trade, is very great. For any mode of trans- 
port, drivers, mechanics and office staff are required. 
In communications services the numbers employed 
in the Post Office, in telecommunications and in 
such fields as television, radio and newspapers is 
very large. Trade in all its varied forms is also an 
enormous field of employment, mostly of office and 
sales staff. Other tertiary or service industries, 
which are sometimes called non-productive occupa- 
tions since they are not concerned with the physical 
production of agricultural or industrial goods, in- 
clude personal service (domestic servants, hotel and 
catering staff), administration (government and 
local government employees in many departments), 
education and entertainment. 

In many countries tertiary workers make up 
more than half the labour force, especially in towns, 
and in advanced countries it is usually true to say 
that the setting up of a large trading company or 
of a new university will provide more employment 
opportunities than the setting up of a new indus- 
trial plant. Even towns with a clear-cut industrial, 
mining or fishing function, where it would be as- 
sumed that much of the population was employed 
in the dominant industry, usually have at least half 
their labour force in service industries. Such towns 
as London, Paris or other capitals, with very di- 
verse functions, have two-thirds or more of their 
population in tertiary industries. The proportion of 
the labour force employed in the tertiary sector in 
underdeveloped countries is usually less than in ad- 
vanced countries but is still around 20 to 30 per 


cent of the total (Table 17.3). 


Evolution of the 
employment structure 


In the development of the industrial nations a 
definite sequence has been observed in the employ- 
ment structure of the labour force. At first much 
of the population is employed in agriculture, but 
as industries develop more and more people are 
employed in industry. When industry becomes more 
efficient, however, it requires fewer workers and 
employs a smaller proportion of the population. In 
the final stage the majority of the people are em- 
ployed in tertiary industries, a moderate number 
in industry and relatively few in agriculture. For 
example, in the U.K. agriculture employs only 3 
or 4 per cent, in the U.S.A. about 6 per cent, while 
tertiary industries account for over 50 per cent of 
the total. Countries such as Japan (20 per cent in 
agriculture; 65 per cent in industry) and the U.S.S.R. 
(33 per cent in agriculture; 30 per cent in in- 
dustry) are still in a transitional stage, but the un- 
derdeveloped countries today still have large agri- 
cultural populations, e.g. Burma, 62 per cent; In- 
dia, 70 per cent; Kenya, 88 per cent; Nigeria, 80 
per cent; Malaysia, 55 per cent. However, indus- 
tries are beginning to develop and thus the pro- 
portion of the labour force employed in industry 
is gradually rising. At the same time, however, 
developing countries are realizing the importance 
of such tertiary industries as tourism (Discussion 
Point 16), and thus the tertiary sector is also €x- 
panding. The pattern of development may therefore 
be somewhat different from that of older industrial 


countries. 
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QUESTIONS AND EXERCISES 


1. 
2s 


5. 


Outline the relationship between territorial spe- 
cialization of production and world trade. 
What types of commodities normally enter inter- 
national trade? With reference to any four ma- 
jor items from different parts of the world, state 
the geographical conditions which favour their 
production and name two major countries for 
each of the commodities which import them in 
bulk. 


. Discuss the geographical background of the ex- 


port trade of any two of these countries: 
(a) Japan 

(b) Australia 

(c) South Africa 

(d) Argentina 

(e) Malaysia. 


. By reference to actual examples, describe how 


the development and mode of transport have 
affected commerce. 
‘Protectionist policies are essential for the all- 


H.S.C. -TYPE QUESTIONS 


$» 


What are the essential differences between in- 
ternal trade and international trade? Outline 
their differences by reference to three large 
countries in three separate continents. 


2. State the factors which affect the pattern and 


development of world commerce. 


3. Western Europe is the busiest trading zone of 


the world. Explain why this is so. 


4. Compare the export trade of either Japan and 


Brazil or the West Indies and the East Indies. 


5. What do you understand by the hinterland of 


a port? Discuss the development and impor- 
tance of any two major seaports and their 
hinterlands in either Europe or Asia. 


6. What are the essential features of entrepôt 


trade? By reference to either Rotterdam or 
Singapore, account for the growth or decline 
of the entrepôt trade. 


7. ‘Specialization of production and areas domi- 


nates the world pattern of trade’. Discuss. 
. What are the chief exports of any three of the 
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round development of the economy’. Discuss 
with reference to one or two specific countries, 


. Give reasons for: 


(a) The large per capita trade of Sweden, 

(b) The small per capita trade of India, 

(c) The high standard of living in the U.S.A., 
(d) The high cost of living in Australia. 


. Comment on the commercial importance of any 


three of the following: 
(a) quotas 

(b) free trade 

(c) tariffs 

(d) subsidies 


. For any two of the following trading zones, out- 


line their trading activities, with reference to the 
countries and commodities involved: 

(a) Western Europe 

(b) North America 

(c) U.S.S.R. and Eastern Europe 

(d) The Far East. 


following ports? Account for their trading 
characteristics: 

(a) Colombo 

(b) Marseilles 

(c) Buenos Aires 

(d) Cape Town 

(e) Sydney. 


. What do you understand by the following 


terms: multilateral trade, invisible trade, per 
capita trade, comparative advantage, preferen- 
tial tariff. 
Illustrate your answer by reference to countries 
or areas where the terms are applicable. 


. Write a geographical account on any ‘wo of 


the following. 

(a) The basis of commerce, 

(b) The effects of transport on trade, 

(c) The role of government in trade relations, 

(d) The advantages of foreign investments both 
for developed and underdeveloped coun- 
tries. 
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Arica, Chile, 518 
Arizona, 403, 431, 440, 346-7 
Arkansas, 353-4, 386, 436, 438 
Arkansas River, 525 
Arkhangelsk, U.S.S.R., 335, 499 
Arkwright, Richard, 230, 474, 481 
Armenia, 246, 276 } 
Armentieres, France, 492 
Arnhem, Netherlands, 493 
Arno Basin, Italy, 192 
Arrow Lakes, Canada, 403 
Aruba, 377, 388 
Arvida, Canada, 396, 436 
Arzew, Algeria, 391 
Asansol, India, 363 
Asbest, U.S.S.R., 451 
asbestos, 56, 70, 418, 426, 451-2, 499, 
558, 561 
Ascension Island, 83 
Ashio, Japan, 432 
Asia, 3, 13, 16, 22, 24, 27, 31-5 passim, 
43, 49, 57, 72-80 passim, 87-8, 96-103 
passim, 107, 134, 144, 146, 149, 154, 
158, 161-3, 168, 171-2, 175, 177, 179- 
80, 188, 224, 226, 230, 234, 238, 240, 
242, 246, 248-9, 260-1, 279-80, 284, 
291, 297, 304, 316-18, 356, 401, 418- 
19, 427, 434-5, 440, 458, 476, 513, 530, 
535; agricultural indebtedness in, 113- 
15; coal in, 362-3; forestry in, 338-9; 
Green Revolution in, 139-41; hydro- 
electricity in, 406; industry in, 499- 
504; iron ore in, 429; petroleum in, 
391-2; railways in, 517-18; rice in, 
131, 135-8; sugar cane in, 195-6; 
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trade in, 563; wheat in, 153 

Aspdin, Joseph, 477 

asphalt, 367, 375, 379, 386-8, 511 

Assam, 92, 173, 391 

Astoria, Oregon, 288 

Aswan Dam, Egypt, 127, 138, 399, 408 

Atacama Desert, 125, 247 

Athabasca River, 382, 387 

Athens, Greece, 58, 494, 530 

Atlanta, Georgia, 471, 497, 534, 535 

Atlantic Coast States, U.S.A., 48, 85, 
110-12, 148, 245, 269, 272, 280, 302, 
330, 352, 359, 373, 386-7, 403, 466, 
470, 496, 517 

Atlantic Ocean, 32-3, 73, 83, 110, 177, 
287-303 passim, 334, 521, 523, 526, 
531, 536, 540-1, 547; fishing in, 297, 
301; trade routes in, 528-9, 531 

Auckland, N.Z., 363, 530, 563 

Augusta, Georgia, 65 

Austin, Texas, 333 

Australia, 7-8, 15, 17-26 passim, 31-5 
passim, 45, 48-9, 56, 68-70, 76, 79, 84, 
95, 97, 103, 105, 108-11, 131, 146-7, 
152-3, 158-9, 166-7, 170, 184, 189, 
193-5, 229-31, 233, 237, 240-1, 260- 
76 passim, 280-1, 284, 286, 303-4, 309- 
10, 314, 319, 322, 325, 344, 346, 351, 
358, 373, 387, 396, 411, 417, 427, 429, 
432-3, 435, 437, 439-45 passim, 448-9, 
473, 476, 480, 485, 515, 526, 530-1, 
534, 541, 545, 558, 560, 563; cattle in, 
264-5, 271; coal in, 366; forestry in, 
339; hydro-electricity in, 407; industry 
in, 504; petroleum in, 393; railways 
in, 518; sheep in, 232, 234-5, 275; 
sugar cane in, 196; trade in, 562; 
wheat in, 150-1 

Austria, 57, 64, 152, 270, 338, 393, 523, 
537, 545 

automation, 456, 482, 488 

automobile industry, 204, 431, 441, 444, 
471-2, 473, 479, 482, 484, 487, 489, 
491, 496-7, 560 

automobiles, role in transport, 509, 512, 
514-18 passim 

Aviles, Spain, 429 

Avonmouth, U.K., 63, 73 

Ayrshire, 267, 357, 491 

Azerbaijan, 246 

Azores, 531 

Azov, Sea of, 355, 523 

Azraq, Jordan, 60 

Aztecs, 153, 184 


Bacon, 116, 156, 267, 270, 277-9, 557 
Bacup, U.K., 83 

Baden, Switzerland, 494 

Baden Baden, W. Germany, 57 
Baghdad, Iraq, 390 

Bahamas, 57, 538, 550 

Bahia, Brazil, 187-8, 450 

Bahia Blanca, Argentina, 109, 151 
Bahregan, Iran, 390 

Bahrein, 377, 388, 390 

Baikal, Lake, 440 

bajra, 161 


Baku, U.S.S.R., 391, 517 

Balaghat, India, 444 

balance of payments, 152, 539, 544, 549- 
50 


Balikpapan, Indonesia, 392 

Balkhash, Lake, 431 

Baltic Sea, 61, 73, 83, 159, 299, 351, 405, 
494, 499, 523, 528 

Baltimore, Maryland, 56, 64-5, 302, 387, 
496, 516, 529 

bananas, 101, 103, 164, 165, 179, 182, 
185, 188, 198, 205, 214, 326, 527, 545, 
548, 561 

Banff, Canada, 57 

Bangka I., Indonesia, 435 

Bangkok, Thailand, 57, 77, 79 

Bangla Desh, 136-7, 171, 173-4, 181, 
229, 288, 391, 480, 503, 533; jute in, 
251-2 

Banias, Syria, 373, 377, 390, 530 

Bantry Bay, Ireland, 64, 377-8, 488 

Bantus, 22-3, 106 

Barbados, 195, 197, 561 

Barcelona, Spain, 494 

Barents Sea, 299 

Barga, U.S.S.R., 499 

Bari, Italy, 404, 494 

barley, 5, 24, 103, 105, 109-11, 118, 123, 
130, 132, 138, 156-8, 189, 405, 476 

Barnaul, U.S.S.R., 499 

Barrow-in-Furness, U.K., 357, 491 

Basel, Switzerland, 494, 522 

Basra, Iraq, 377, 390 

Bass Strait, 393 

batek cloth, 456, 488, 546 

Bath, Maine, 470 

Bath, U.K., 57 

Bathurst, Canada, 335 

Baton Rouge, Louisiana, 436 

Batu Arang, Malaysia, 363 

Batu Caves, Malaysia, 424 

Bauchi, Nigeria, 435 

bauxite, 70, 396, 404, 417, 425, 435-8, 
460, 485, 503, 531, 548, 557-8, 561-2 

Baux, Les, France, 436-7 

Bavaria, 270, 338, 361, 393 

Bayer process, 436 

Bayonne, France, 338 

beans, 101, 110-11, 161, 163-4, 178, 222; 
see also soya beans 

beasts of burden, 107, 258, 266, 508 

Beaugaire, France, 299 

Beaufort, S. Carolina, 302 

Beauharnois, Canada, 403 

Beaumont, Texas, 371 

Beda, Libya, 391 

Bedouin, 24, 106-7, 277 $ 

beef, 102, 108, 110-11, 259-66 passim, 
274, 562 

beer and brewing industry, 123, 130, 
158, 170, 189, 358, 449, 476, 487, 489, 
492-4, 497, 503-4 

Beirut, Lebanon, 74, 536 

Belaim, Egypt, 391 

Belem, Brazil, 12, 513 

Belfast, U.K., 77, 491 

Belgium, 4, 9, 36, 51, 56, 65, 71, 80, 85, 


105, 111, 115, 127, 143, 147, 152-3 
170, 185, 189, 198, 237, 248, 251, 297, 
299, 334-5, 338, 348-9, 358, 360-1 
378, 384, 403, 413, 440, 466, 480, 489, 
492, 511, 516, 521, 537, 554, 556, 561; 
coal in, 362; industry in, 493; water- 
ways in, 523 

Bell, Alexander, 540 

Bellary, India, 429 

Belo Horea Brazil, 12, 67, 429, 466, 

Beloyarsk, U.S.S.R., 406 

Bengal, 362, 503 

Benguela Railway, 432, 518 

Berbers, 24 

Bergamo, Italy, 65 

Bergen, Norway, 59, 286, 298, 494 

Bering Sea, 292, 302, 525 

Berlin, Germany, 67, 69, 471, 489, 492-3, 
516, 523, 535 

Bermuda, 73 

Bessemer, Alabama, 497 

Bessemer, Henry, 462 

Bessemer process, 462-3, 464, 493 

beverages, 92, 103, 170-94, 202, 555, 562 

Beverly, Massachusetts, 496 

Bexhill, U.K., 74 

Bhilai, India, 503 

Biel, Switzerland, 494 

Big Inch pipeline, 373 

Bihar, 362, 429, 503 

Bilbao, Spain, 427, 429, 494 

Billingham, U.K., 357, 491 

Billiton I., Indonesia, 435 

Bingham, Utah, 431, 447 

Birdum, Australia, 518 

Birkenhead, U.K., 357, 491 

Birmingham, Alabama, 353, 428, 497 

Birmingham, U.K., 72, 85, 357, 471, 
489, 515 

birth rate, 2-3, 14-21 passim, 30, 87 

Bisbee, Arizona, 431 

Biscay, Bay of, 287 

Bitterfeld, E. Germany, 404 

Blackburn, U.K., 491 

Black Death, 2 

Black Forest, W. Germany, 338, 492 

Black Sea, 61, 155, 198, 291, 355, 391, 
406, 444, 523, 562 

blast furnace, 344, 348, 363, 427, 439, 
461-2, 463-6 passim, 473, 480, 491 
493, 499, 503 

Blueberry, Canada, 387 

Blue Nile River, 64, 247 

Bobruysk, U.S.S.R., 335 

Bochum, W. Germany, 492 

Bogota, Colombia, 504, 536 

Bohemia, 489 

Bokaro, fadia aa ye 

Bokhara, U.S.S.R., 

Bolivia, 51, 157, +p aa 425, 433-5, 
445, 518, 553, 555, 

boll-weevil, 94, 104, 240-1, 242, 244 

Bolton, U.K., A 491 

Bolzano, Italy, 

Bombay, India, 58, 247, 503, 530, 536 

Bomi Hills, Liberia, 430 
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agg France, 190 

oston, Massachusetts, 286, 301, 

387, 470, 495, 496, 529, 534 ar 

Bothnia, Gulf of, 337, 404, 429 

Botswana, 106, 561 

Bougie, Algeria, 391 

Boulder Dam, see Hoover Dam 

Boulogne, France, 299 

Bournemouth, U.K., 57 

Braden, Chile, 431 

Bradford, U.K., 72, 236, 357, 491 

Brahmaputra River, 173, 252 

Brandt, George, 446 

brass, 431, 441, 489, 503, 546 

Brasilia, Brazil, 13, 37, 65,76, 82, 513 

Brasov, Romania, 338 

Bratsk, U.S.S.R., 328, 335, 354, 406, 
485, 499 

Brazil, 4, 7, 18, 23, 35, 37, 65, 67, 82, 91, 
95, 97, 100, 103, 123, 139, 151, 155, 
162, 165-6, 170, 172, 175-6, 180, 182- 
3, 186, 194-6, 200, 208, 210-11, 214, 
220-1, 224, 226, 235, 241, 243, 247, 
252, 262-3, 265-6, 276. 279, 280, 295, 
309, 318, 323-4, 329, 331, 338, 351, 
364, 393, 406-7, 427, 429, 435, 444-5, 
450-2, 466, 504, 513, 518, 531, 534, 
552-3, 560; cocoa in, 187-8; coffee in, 
177-9; forestry in, 339; population 
distribution in, 12-13; rubber boom 
in, 203-4 

Brazilian Plateau, 12, 92, 178, 310 

Breda, Netherlands, 493 

Bremen, W. Germany, 63, 338, 520, 523 

Bremerhaven, W. Germany, 63, 299 

Brescia, Italy, 65 

Bridge River, Canada, 403 

Bridgeport, Connecticut, 496 

Briey, France, 429 

Brighton, U.K., 57, 74 

Brignoles, France, 437 

Brindisi, Italy, 516 

Brisbane, Australia, 504, 515, 562 

Bristol, U.K., 63, 73, 358, 440, 520 

Bristol Channel, 491 

British Columbia, 149, 287, 301, 310-11, 
318, 337-8, 362, 387, 396, 403, 425, 
436, 439-41 passim, 479; fishing in, 
302; forestry in, 333-4 

British Guiana, see Guyana 

Brittany, 112, 269, 293, 299, 404 

Broken Hill, Australia, 417, 439-41 
passim 

Bromborough, U.K., 491 

Bronze Age, 416, 430, 435 

brown coal, see Lee oi 

Bruges, Belgium, 65, 493, 

Brunel, 63, 370, 373, 377, 392, 548, 563 

Brussels, Belgium, 66, 338, 493, 516 

Bucharest, Romania, 536 

Budapest, Hungary, 494 

Buddhists, 26, 29, 102 

Buenos Aires, Argentina, 66-7, 72, 79, 
82, 109, 151, 261, 264, 272, 393, 483, 
504, 518, 536 

buffaloes, 8, 97-8, 101-2, 132, 262, 281, 
508 


571 
— New York, 333, 470, 483, 496, 


Buick Creek, Canada, 387 

Bulgaria, 117, 152, 193, 226, 238, 252, 
270, 276, 278, 362, 523, 555 i 

Bundaberg, Australia, 504 

Burgan, Kuwait, 389 

Burgundy, 189-90 

Burma, 24, 27-30 passim, 34, 70, 100, 
103, 133, 252, 309, 311, 313, 316-17, 
339, 366, 392, 445, 485, 518, 548, 563, 
565; rice in, 138; rural indebtedness in, 
113-15 

Burton-on-Trent, U.K., 358, 487, 489 

Bury, U.K., 491 

Buryats, 24 

Bushmen, 22-3 

Butte, Montana, 431, 449 

butter, 111, 116, 215, 260, 266-73 passim, 
494, 552, 562 

Butterworth, Malaysia, 69 

Bydgoszcz, Poland, 338 

Byelorussia, 268, 391 

Bynkershoek, Cornelius van, 295 

Bytom, Poland, 494 


Casor, John, 300 

Cabot, Sebastian, 300 

cacao, see cocoa 

Cadiz, Spain, 58, 193, 470 

Cairns, Australia, 504 

Cairo, Egypt, 536 

Calabar, Nigeria, 217 

Calaboso, Venezuela, 266 

Calais, France, 73, 526 

Calcutta, India, 67, 72, 85, 173, 247, 252, 
480, 503 

Calder Hall, U.K., 412 

Calder Valley, U.K., 491 

Calgary, Canada, 61, 387 

Calhoun, Georgia, 333 

California, 36, 70, 75, 109-12 passim, 
132-4, 139, 149, 166-7, 183, 191, 193, 
198, 223, 245, 287, 301-2, 310, 319, 
324, 330, 332, 354, 359, 403, 428, 447, 
450, 487, 497, 530; petroleum, 386-7 

Californian redwood, see sequola 

Callao, Peru, 514 

Cambodia, 27-9, 57, 138, 167, 204, 208, 
210, 291, 485, 488, 538 

Cambrai, France, 492 

Cambridge, Massachusetts, 70 

Cambridge, U.K., 70 

camels, 24, 61, 107, 229, 231, 258, 260, 
508, 510 

Cameron Highlands, Malaysia, 57, 120, 
175, 274, 406 

Cameroon, 103, 180, 186-7, 309, 340 

Camiri, Bolivia, 393 

Campagna, 192 

Campine, see Kempenland 

Canada, 4, 17-18, 20, 23, 26, 34, 45, 48- 
9, 56-7, 61, 63, 68, 70, 72, 16, 96, 99, 
105-6, 108, 111-12, 143, 145-8, 151, 
153, 158-9, 167, 170, 194, 211, 224, 
261, 263, 267, 269, 279, 281, 288, 293, 
295, 311, 314-16, 319, 322, 325-31 


an 


572 


passim, 337, 344-5, 348, 352, 354, 359- 
60, 363, 373, 380-2, 386, 396, 399- 
403, 413, 418, 427-8, 431-2, 437-43 
passim, 446-53 passim, 464-7 passim, 
473, 479, 485, 495, 515-19 passim, 523, 
525, 529-30, 534-7 passim, 541, 546- 
8, 562-3; coal in, 362; fishing in, 300- 
2; forestry in, 333-5; hydro-electricity 
in, 403; industry in, 497; petroleum in, 
387; population distribution in, 11- 
12; trade in, 558-60; wheat in, 149-50 
Canadian National Railway, 149, 150, 
497 
Canadian Pacific Railway, 8, 149, 150, 
497 
Canadian Shield, see Laurentian Shield 
canals, 36, 47, 61-5 passim, 73, 80, 83, 
90, 93, 119, 125, 351, 456, 483, 486, 
509, 513, 519, 520-5 
Canary Islands, 194, 531 
Canberra, Australia, 68, 76, 518 
Cannes, France, 57, 70 
Canterbury Plain, N.Z., 105, 151, 272, 
276 
Canton, China, 429, 503, 518, 531 
Cape Breton Island, 362 
Cape of Good Hope, 151, 377, 389-90, 
529-30 
Cape Horn, 530-1 
Cape Province, 110, 151, 193, 235, 561 
Cape Town, S. Africa, 193, 450, 530-1, 
536, 561 
Cape York Peninsula, 437 
capital, as an industrial location factor, 
328, 359, 485 
capital intensive activities, 111, 115, 245, 
256, 326, 328, 419, 473, 482, 485, 547 
capitals, political, 55, 57, 65-8, 70, 74-6, 
81-2, 491-4, 502, 504-5, 516, 565 
Caracas, Venezuela, 75, 79, 504 
caravan routes, 13, 60, 83, 510 
carbon, 154, 343-5, 354, 367, 376, 436, 
461-2 
Carbondale, Pennsylvania, 353 
Cardiff, U.K., 350, 358, 491 
Caribbean, 175, 188, 194, 247, 287, 339, 
384, 393, 436-7, 446, 531, 548, 555, 
558; petroleum in, 387-8; sugar in, 
196; trade in, 561 
CARIFTA, 555 
Caripito, Venezuela, 377 
Carolina, North & South, 127, 131, 139, 
287, 398 
carp, 288, 291, 303 
Carpathian Mountains, 338, 393 
Cartwright, Edmund, 474, 481 
Casablanca, Morocco, 536 
Casapalca, Peru, 432 
Cascade Range, California, 311 
cash crops, 7-8, 13, 24-5, 28, 39, 47, 50, 
53, 96, 99, 101-3 passim, 118, 133, 141, 
178, 188, 206, 312-14, 251, 255-6, 273 
Caspian Sea, 106, 155, 234, 246, 288, 291, 
303, 366, 390-1, 406 
cassava, see manioc 
Castro, Fidel, 197 
Catania, Italy, 494 
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Catholics, 12, 16, 19, 26, 29, 31, 77, 284 

cattle, 23, 45, 51, 65, 96, 102, 105-12 
passim, 120-1, 151, 154-7 passim, 
235-6, 258-9, 260-5, 265-6, 266-71, 
272-80 passim, 477, 508, 545; breeds, 
111, 116, 260, 261-2, 263-6 passim, 
267-8; beef cattle, 108, 260-5; 268; 
dairy cattle, 108, 267-8, 269-70, see 
also dairy farming 

Caucasus Mountains, 155, 355, 391, 447, 
517 

Cauvery River, India, 406 

Cebu, Philippines, 196, 363 

cellulose, 253, 256, 307, 315-16, 325-7; 
see also synthetic fibres, cellulose 

cement, 116, 397, 423, 426, 453, 469, 477, 
491, 501-5 passim 

Central America, 3, 31, 35, 100-1, 154, 
163, 165, 182, 184, 186, 195, 226, 247, 
252, 309, 323, 418, 516, 548, 555, 560; 
cocoa in, 187-8; coffee in, 180; ocean 
trade routes in, 530-1; trade in, 561 

central business district, 37, 77-9, 86 

Central Lowlands (Scotland), 270, 357, 
480, 491 

Central Massif (France), 269, 319, 322, 
336, 361, 404, 429, 492 

ceramics, see pottery 

cereals, 5, 7, 25, 91-9 passim, 104-6, 
107, 110-11, 118, 122-3, 125, 130-61, 
162-3, 184, 197, 202, 242, 260, 273, 
277, 279, 382, 403, 476, 483, 516, 521- 
6 passim, 533, 547, 555, 558, 562; see 
also individual cereal crops 

Cerro Bolivar, Venezuela, 429 

Cerro de Pasco, Peru, 449 

Ceylon, 44, 47, 92, 94-5, 100-4 passim, 
125, 131-2, 171-2, 175, 181, 203-4, 
208, 214, 220, 293, 324, 345, 536, 563; 
rubber in, 210; tea in, 173 

Chad, 161 

Chadan, U.S.S.R., 451, 499 

Chamonix, France, 57 

Champagne, 189, 338 

Champion, William, 440 

Chanda, India, 363 

Channel Islands, 112, 268 

Chao Phraya, Menam (River), 144 

charcoal, 220, 307, 316, 348, 358, 461, 
465, 480 

Charleroi, Belgium 362, 493 

Chatham, Canada, 335 

Chattanooga, Tennessee, 333 

Chaux-de-Fonds, La, Switzerland, 494 

cheese, 23, 111, 116, 260, 266-74 passim, 
494, 562 

Chekiang, China, 303 

Chelyabinsk, U.S.S.R., 499 

Chemerovo, U.S.S.R., 499 

chemicals, 124, 128, 195, 210, 255, 324- 
7 passim, 344, 350-1, 357, 360-3, 371, 
378-83 passim, 393, 401, 404, 424, 426, 
439, 444-53 passim, 460, 473-4, 479- 
82 passim, 487-505 passim, 529-30, 
547, 555, 558-63 passim; see also 
petrochemicals 

Chengchow, China, 247 


Chengtu, China, 355, 503 

Cherbourg, France, 73 

chernozem, 105, 143, 145, 148, 149, 151, 
153 

Chesapeake Bay, 302 

Cheshire, 270, 453, 472, 491 

Chester, U.K., 63, 75 

Chesterfield, U.K., 357, 491 

Cheviot Hills, 274, 276 

Chianti Hills, 109 

Chiatura, U.S.S.R., 444 

Chiba, Japan, 501 

Chicago, Illinois, 65, 67, 109, 156, 174, 
263, 272, 279, 353, 373, 386-7, 467, 
470-2, 476, 497, 534 

Chickmagalur, India, 429 

Chihuahua, Mexico, 449 

Chikugo, Japan, 363, 401 

Chile, 8, 23, 110, 125, 146, 151, 191, 193, 
235, 276, 286, 295, 303, 310, 316, 339, 
393, 407, 429, 431, 447, 474, 504, 518, 
531, 555, 560 

Chilliwak, Canada, 334 

China, 3, 4, 8, 9, 18, 24-8 passim, 34, 37, 
39, 44, 61, 66, 87, 102-3, 106-7, 117-18, 
130-1, 134, 138, 143-4, 147-58 passim, 
161, 163, 166-7, 171, 174, 181, 183, 
189, 196, 208, 220-1, 224, 226, 231, 
234, 236-8, 242-4, 249, 252, 260, 267, 
277-81 passim, 284, 286-8, 291, 297, 
302, 309, 316, 325, 329, 338, 345, 348- 
51 passim, 358, 362, 377, 391, 406, 411, 
418, 427, 429, 432, 434-5, 438, 440, 
444-7 passim, 451, 453, 456-8, 473-7 
passim, 480, 499, 512, 515, 517, 520-1, 
530, 546, 548, 550, 552, 560-3 passim; 
coal in, 355-6; cotton in, 246-7; fish- 
ing in, 303; industry in, 502-3; petro- 
leum in, 392; population distribution 
in, 10-11; railways in, 518; rice in, 
135-6; silk in, 239; soya beans in, 222- 
3; tea in, 172-3 

china clay, see kaolin 

Chita, U.S.S.R., 499, 517 

Chittagong, Bangla Desh, 174 

chocolate, 170, 184-6, 194, 268, 270, 433, 
437 

Chorzow, Poland, 494 

Christchurch, N.Z., 518 

chromium, 280, 417, 420, 426, 442, 444, 
446, 447, 460-1, 498, 503, 529, 561, 
563 

Chuckchess, 24 

Chungking, China, 247, 355, 429, 480, 
503 


Chuquicamata, Chile, 431 
Chur, Switzerland, 61 
Churchill, Canada, 150 
Chushu, S. Korea, 363 
cigarettes, 226-7, 433, 490, 492 
Cincinnati, Ohio, 156, 497 
Civil War, American, 244 
Clark Hill, Georgia, 404 
Clarke Lake, Canada, 387 
Clarkson, Canada, 497 

clean air policy, 87, 348-9, 356 
Cleator, U.K., 491 


Clermont Ferrand, France, 487, 492 

Cleveland Hills, U.K., 466, 490 

Cleveland, Ohio, 72, 83, 272, 387, 467 
470, 496 birt 

climatic hazards, 20, 97, 104-5, 147-53 
passim, 178, 200, 214, 286 

Climax, Colorado, 447 

clocks and watches, 338, 396, 404, 456 
482, 488, 493-4, 546, 558 i 

clothing and clothing industry, 5, 70, 
107, 119, 229-31, 234, 236, 239, 243-4, 
249, 258, 260, 280, 284, 460, 474-5, 
484, 529 

clover, 94, 108, 110-11, 123, 156, 158, 
232, 235, 276-9 passim 

Clydebank, U.K., 491 

bas Valley (Clydeside), U.K., 357,470, 

coal, 9, 42, 51, 56, 70, 71, 83, 116, 236-7, 
245-8 passim, 235, 295, 307, 316, 
324-5, 328, 339, 342-64, 366, 376, 379, 
382-4, 395-414 passim, 417, 320, 426- 
7, 431, 440, 453, 455, 460-7 passim, 
473-4, 480-1, 483, 486, 488-505 pas- 
sim, 516, 519, 521, 524-27 passim, 533, 
545, 555, 558, 560-3 passim; classifica- 
tion of, 344-5; composition of, 343-4; 
mining, see mining, coal; mining, ra- 
tionalization and pit closure, 351-3, 
357-8, 360; role in world fuel supplies, 
348-50; world production and trade 
in, 348, 350-8; 360-4 

Coatbridge, U.K., 491 

cobalt, 418, 426, 446, 461, 498 

coca, 184, 324 

Cochabamba, Boliva, 393 

Cockerill, John, 493 

cocoa, 8, 13, 25, 47, 53, 80, 91, 92, 95, 99, 
103-4, 123, 164, 170, 184-8, 198-9, 
213, 476, 531, 545-6, 557-8, 560-1, 
563; cultivation and processing, 91, 
182-3, 185-6, 188; geographical re- 
quirements, 182-3; production and 
trade, 186-8 

coconuts and copra, 91, 103, 124, 164, 
184, 188-9, 203, 214-15, 219-20, 222, 
253, 382, 526, 531, 558, 563 

cod, 286-93 passim, 297-303 passim 

Coeur d’Aléne, Idaho, 440 

coffee, 3, 8, 25, 47, 67, 80, 91-7 passim, 
103-4, 123, 164, 170, 175-80, 184-5, 
188, 199, 200, 204, 213, 267, 476, 518, 
529, 531, 545, 548, 552-3, 557-63 
passim; cultivation and processing, 
175, 176-7, 178-9; geographical Te- 
quirements, 181-2; in Brazil, 177-9; 
production and trade, 177-80; types 
of, 175-6, 180 

coke, 344, 348, 350, 358, 361, 375, 382, 
461-2, 465-6, 474, 480 

collective farms, 24, 51, 102, 105, 112, 
116-19, 134, 197, 242, a 265 

Cologne, W. Germany, 3 

Colombia 18, 24, 92, 139, 165, 188, 197, 

247, 252, 309, 318, 339, 364, 393, 407, 

450, 518, 555, 560; 


coffee in, 179-80 
Colombo, Ceylon, 61, 528, 529, 530, 536 
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colonial rule in South-East Asia, 29-30 

Colorado, 198, 354, 382, j 
WE 386, 428, 440, 

Colorado River, 402 

Columbia River, 288, 332, 334, 402 

Columbus, Christopher, 153, 300 

COMECON, 555, 563 

commercial agriculture, 24-5, 28-9, 35, 
103-13 passim, 213, 215, 467 

Common Market, see E.E.C. 

communications, 6-8, 12, 18-19, 35-6, 
42, 46, 59-61, 72, 80-1, 104, 112, 186, 
246, 266-7, 270, 272, 286, 307, 313, 
318, 386, 470, 483, 486, 503, 507-41, 
549, 560, 565 

commuters, 36, 74, 79, 86-7, 513-18 
passim 

Como, Italy, 65 

Comodoro Rivadavia, Argentina, 393 

concentration of ores, methods of, 424, 
430-1, 436, 440, 461 

Concepción, Chile, 364, 393, 504 

concrete, 325, 416, 420, 426, 453, 460, 
477, 511 

Congo Basin, 6, 24, 62, 100, 309, 313, 
340, 398, 514, 520 

Congo (Brazzaville), 451 

Congo (Kinshasa), see Zaire 

Connecticut Valley, 225, 226 

Connellsville, Pennyslvania, 466, 496 

Conowingo, U.S.A., 403 

conservation, 2, 52, 71, 112, 114, 120, 
149, 281, 283, 288, 292, 295, 302, 315, 
317, 321-2, 325, 337, 339, 346, 369, 
414, 430; of fish, 293-4; of forests, 
318-20; of soil, 121-6, 127-8 

construction industries, 307, 313-16 
passim, 320, 324, 325, 327, 329, 332, 
334, 339, 416, 444, 455, 460, 476-7 

containers, 483, 515, 525, 527 

continental shelf, 285-6, 295-6, 297-300 
passim, 304-5, 369, 386 

conurbations, 85, 357, 489, 492, 496, 501, 
503 

Convention for High Sea Fisheries of 
North-West Pacific Ocean, 303 

co-operatives, 96, 98-9, 102, 113-14, 
115-16, 175, 197, 270 

Copenhagen, Denmark, 61, 66, 299, 494, 
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copper, 9, 56, 70, 94, 209, 284, 416-18, 
424-6, 430-2, 433-44 passim, 441-50 
passim, 455, 460, 469, 485, 493, 498 
500, 503, 505, 514, 515, 519, 524, 529, 
545, 548, 557, 560-2 

Coppermine, Canada, 56, 432 

Cordoba, Argentina, 504 

corn, see maize 

Corn Belt, 108, 111, 120, 153-9 passim, 
222-3, 259, 261, 263-4, 272, 277, 279 

Corner Brook, Canada, 70, 335 

Cornwall, Canada, 335, 403 

Cornwall, Pennsylvania, 428 

Cornwall, U.K., 55, 83, 276, 287, 418, 
423, 433, 435, 490-1 

Cortez, Hernandez, 184 

Cortina, Italy, 57 
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Costa Rica, 188, 252, 555, 562 

Côte d’Or, France, 109 

cottage industry, 456-7 

cotton, 13, 39, 91-2, 96, 98, 103-4, 118, 
120, 123, 145, 148, 161, 177, 213-15 
passim, 221-4 passim, 229, 233-4, 239- 
40, 241-9, 250-6 passim, 327, 451, 456, 
475, 491, 495, 500, 503, 518, 526, 529, 
545-8 passim, 557, 560-3 passim; 
geographical requirements of, 24/; 
growing of, 241-2, 243-9 passim, 256; 
processing of, see textiles industry, 
Oro production and trade in, 243- 


Cotton Belt, 94, 220, 241, 244-5 

cotton linters, 224, 242, 253, 255-6, 327 

cotton-seed oil, 215, 221, 224, 242, 382 

Courtrai, Belgium, 493 

Coventry, U.K., 358, 471, 489 

Cowes, U.K., 57 

cracking, 253, 350, 375-6, 383, 386, 450 

Crewe, U.K., 65, 472 

Crompton, Samuel, 230, 474 

crop diversification, 53, 119, 123, 141, 
150, 179, 188, 198, 215, 219 

Croydon, U.K., 74 

crustacea, 283, 291, 299-303 passim 

Cuba, 166, 225-6, 252, 263, 391, 443, 
548, 561, 563; sugar in, 196-7 

Cumberland, 357, 429, 491 

Cumbernauld, U.K., 74 

Curacao, 377, 388 

Cuxhaven, W. Germany, 63, 73 

Cuyana Range, 428 

Cyprus, 167, 430 

Czechoslovakia, 80, 117, 160, 189, 198, 
248, 251, 270, 338, 344, 362, 391, 523, 
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Czestochowa, Poland, 494 


DAGENHAM, U.K., 487 

Dahomey, 163, 219 

Dahra, Libya, 391 

Dairen, China, see Lü-Ta 

dairy farming, 35, 79, 110, 111, 116, 118, 
126, 148, 153, 156, 159, 235, 259-60, 
263, 265, 266-71, 272, 277, 279, 304, 
484, 504 

dairy produce, 3, 108, 111, 116, 260, 267, 
269, 271, 273, 484, 524-7 passim, 531, 
545, 557-8, 562 

Dakar, Senegal, 536, 561 

Dakota, North and South, 148, 269, 354 

Dalai Lama, 70 

Dalat, S. Vietnam, 57 

Dallas, Texas, 497, 535 

Dammam, Saudi Arabia, 390 

Damodar Valley, India, 358, 362-3, 429, 
480, 503 

dams, 43, 109, 125, 127-8, 134, 137-8, 
153, 288, 301, 332, 356, 397-411 pas- 
sim, 503, 521, 523 

Dannemora, Sweden, 429, 494 

Danube Valley, 146, 152, 153, 291, 393, 
521, 523 

Dar-es-Salaam, 505 

Darjeeling, India, 173 
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Darling Valiey, Australia, 110, 151, 193, 
504 


Darlington, U.K., 357, 490, 513 
Darwin, Australia, 518, 536 
dates, 65, 91, 109, 164-5, 194, 562 
Daura, Iraq, 390 
Davos, Switzerland, 57 
Dawson City, Canada, 56 
Dead Sea, 417 
Dearborn, Michigan, 496 
death rate, 1-3 passim, 9, 14-17 passim, 
20, 25, 131, 474 
Deccan, India, 103, 161, 221, 242, 247, 
429, 503 
deforestation, 121, 421 
Delaware, 302 
Delhi, India, 67, 247, 503 
Deli, Indonesia, 225 
demersal fish, 286-8 passim, 290-1, 
297-304 passim 
Denain, France, 492 
Denmark, 61, 66, 73, 105, 111-12, 127, 
152, 153, 158, 185, 277-8, 280, 284, 
288, 291, 297, 299, 336, 396, 403-4, 
418, 537, 554-5, 557; co-operatives in, 
115-16; dairy farming in, 270; in- 
dustry in, 494 
Denver, Colorado, 65, 497, 534 
depopulation, 2, 9, 21, 37, 45. 50, 83, 
134, 141, 239, 245, 322 
derelict land, 87, 322, 352, 421-4 
Derby, U.K., 472, 490 
Derbyshire, 357, 491 
deserts, 6, 7, 22, 23, 31, 36, 43, 46, 56, 60, 
61, 65, 83, 91, 94, 95, 106, 107, 109, 
120, 125, 130, 142, 143, 164, 265, 308, 
372, 373, 377, 391, 417, 419, 430, 477, 
481, 487, 508, 515, 518, 532, 537, 545, 
549 
Detroit, Michigan, 72, 272, 387, 467, 
471, 472, 496, 497 
Devonshire, 261, 276 
Dharan, Saudi Arabia, 390 
diamonds, 363, 371, 417-18, 421, 425-6, 
pi 450-1, 482, 493, 519, 529, 548, 
Dieppe, France, 73, 299 
pen fuel, 134, 372, 374-5, 379, 381, 383, 
diet, 8, 21, 24, 43, 101, 108; 110, 130-1, 
136, 138, 140-1, 153, 161-3, 167, 215, 
259-60, 267-8, 273, 280-1, 286, 303-4 
Differdange, Luxembourg, 493 
diminishing returns, law of, 18 
Dinegat, Philippines, 444 
disease, 259, 313; of animals, 94-5, 107- 
8, 112, 240, 259-61, 264-5, 266, 280; 
of humans, 2, 6, 14, 16, 19, 35, 44, 
104, 131, 226, 266, 410, 420; of plants, 
3, 94-5, 96, 101, 104, 133, 139, 144, 
148, 160, 173, 175-7 passim, 183-9 
passim, 200, 203-4, 214, 307, 315, 320, 
337, 545 
Djakarta, Indonesia, 536 
Djambi, Indonesia, 392 
Dnieper River, 127, 151, 291, 406 
Dnepropetrovsk, U.S.S.R., 498 
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Dogger Bank, 297 

domestic system, see cottage industry 

Dominican Republic, 188, 197, 403, 548, 
561 


Don River, 127, 406 

Donbas, 345, 355, 358, 406, 467, 480, 
485, 498 

Doncaster, U.K., 472, 491 

Donetsk, U.S.S.R., 498 

Donetz, see Donbas 

Donzére-Mondragon, France, 404 

Dordrecht, Netherlands, 493 

dormitory towns, 36, 74, 86 

Dortmund, W. Germany, 492 

Dortmund-Ems Canal, 523 

Douai, France, 237, 492 

Douglas fir, 310, 317, 331-4 passim 

Douro Basin, 109, 193 

Dover, U.K., 73, 526 

Dover, Straits of, 525 

drainage, 93-7 passim, 100, 102, 116, 
118-19, 125-6, 133, 143-4, 322, 337 

Drake, Edwin, 366-70 passim 

Drammen, Norway, 338 

draught animals, 90, 97, 101-2, 107, 259- 
63 passim, 507 

Dresden, E. Germany, 65, 362, 493 

drought, 6-7, 91, 96, 104-10 passim, 120, 
143-8 passim, 151-2, 157, 161-2, 166, 
177-8, 182-3, 193, 214, 232, 234, 242, 
255, 264, 274, 309, 398, 406 

dry farming, 110, 121-2, 143, 149 

Dubai, 389 

Dudelange, Luxembourg, 493 

Dudley, U.K., 489 

Duisburg, W. Germany, 492 

Duluth, Minnesota, 523 


Dundee, U.K., 336, 480 
Dunkirk, France, 470, 492 
Durance River, 126, 404 
Durand, Peter, 433 

Durban, S. Africa, 530, 536, 561 
Durgapur, India, 503 

Durham, U.K., 58, 261, 357, 490 
durra, see guinea corn 

= dorf, W. Germany, 361, 404, 471, 
Dutch Guiana, see Surinam 
duties, see tariffs 

Dvina Basin, 335 

Dzezkazgan, U.S.S.R., 431 


East Africa, 22, 24, 33-4, 74, 91, 96, 106, 
121, 167, 171, 173, 176, 179, 213, 226, 
259, 277, 309, 432, 514, 519, 529, 530, 
536, 538, 561 

East Anglia, 152-3, 198, 236, 336 

Eastbourne, U.K., 74 

East China Sea, 302-3, 391-2 

East Europe, 4, 160, 167, 198, 246, 338, 
ma 360, 362, 391, 471, 494, 523, 548, 

East Liverpool, Ohio, 496 

East Pakistan, see Bangla Desh 


Ebbw Vale, U.K., 359, 467 

Ebro Valley, 110, 133, 139, 193 

economies of scale, 53, 115, 117, 134, 
152, 213, 233, 327, 328, 437 

Ecuador, 24, 95, 165, 180, 185-6, 197, 
295, 518, 555, 560; cocoa in, 188 

Edinburgh, U.K., 58 

Edison, Thomas, 343 

Edjele, Algeria, 391 

Edmonton, Canada, 387, 497, 535 

Edwards Plateau, Texas, 236 

eggs, 111-12, 116, 130, 258, 267, 270, 
279-80, 484, 557 

Egypt, 4, 8, 125, 130, 138, 144, 151, 156, 
161, 163-4, 239-43 passim, 246, 248, 
256, 408, 430, 491, 520, 530, 536-8 
passim, 561-3 passim; cotton in, 247; 
petroleum in, 391 

Eindhoven, Netherlands, 493 

Elbe Valley, 80, 362, 493, 521-3 passim 

electricity, 52-3, 56, 72, 127, 134, 246, 
284, 307, 324-8 passim, 337, 342-4 
passim, 348-9, 355, 357-63 passim, 
379, 383-4, 395-414, 425, 430-1, 436, 
441, 455, 464, 469-72 passim, 478, 
480-1, 487-8, 495, 498, 503, 515 

electrochemicals, 473-4, 480, 488, 494 

electronics, 360, 397, 416, 450, 457, 460, 
469, 470, 473, 480, 482, 486, 488, 495 

elephants, 259, 281, 311, 313, 508 

Ellesmere Port, U.K., 491 

El Morgan, Egypt, 391 

El Pau, Venezuela, 429 

El Salvador, 180, 555, 561 

El Teniente, Chile, 431, 447 

Emba, U.S.S.R., 391 

Emden, W. Germany, 523 

Emilia, Italy, 494 

Ems River, 522, 523 

enclosure, 2, 47, 50, 141 

engineering, 65, 73, 249, 337, 352, 357, 
359, 361, 396, 439, 446, 457, 460, 465- 
6, 468, 469-73, 479, 483-4, 488-505 
passim, 547; electrical, 71, 83, 405, 426, 
431, 437, 444, 449, 450, 452, 456, 460, 
469-70, 482, 491-3 passim, 497, 501, 
504, 546-7, 558, 563; marine, 444, 484, 
490-4 passim, 497, 501 

England, 9, 31, 33, 36, 45-7 passim, 50-1, 
56-60 passim, 63-75 passim, 81, 143, 
163, 239, 261, 265, 274-6 passim, 348, 
372, 393, 427, 433, 435, 440, 463, 465- 
6, 479, 486-7, 490-1, 495, 513, 521, 
536, 540, 552 

English Channel, 73, 290, 350, 378, 488, 
521, 526, 528 

Enschedé, Netherlands, 493 

entrepôt, 65, 67, 73, 378, 504, 558, 563 

Enugu, Nigeria, 364 

Equatorial Guinea, 187 

Erie Canal, 483, 524 

Erie, Lake, 72, 353, 496, 523 

Esbjerg, Denmark, 73, 299, 494 

Esch, Luxembourg, 493 

Eskilstuna, Sweden, 493 

Eskimos, 12, 22-3, 44 

Espirito Santo, Brazil, 187 


Essen, W. Germany, 361, 492 

Essex, 299, 487 

estancia, 108, 115, 264 

estates, see plantations 

Estonia, 246, 268, 382 

Ethiopia, 106, 161, 175, 182, 231, 263, 
277, 340, 518 

Euphrates River, 165 

Europe, 2-4 passim, 8-9, 16-26 passim, 
30-7 passim, 39, 43, 46, 49-51 passim, 
54-7 passim, 60-5 passim, 74-6 passim, 
79-88 passim, 94-9 passim, 106-15 
passim, 124-7 passim, 131, 142-7 
passim, 150, 154-5, 157-8, 161-8 
passim, 171-5 passim, 183-4, 188-90 
passim, 194, 197-8, 203-4, 208, 211, 
217, 220-3 passim, 226, 230, 233-4, 
238-9, 243, 248, 252, 259-64 passim, 
267-8, 275-81 passim, 284-7 passim, 
291, 300, 302, 307-10 passim, 314-28 
passim, 335, 339-40, 344-52 passim, 
356-7, 371, 373, 376-80 passim, 384, 
388, 391, 398, 400-1, 410-11, 414, 416, 
419, 422, 424, 426-7, 430-3 passim, 
437, 440, 445-6, 456, 458, 459, 463-7 
passim, 470-7 passim, 480, 483-4, 495, 
499-502 passim, 511-15 passim, 518- 
20 passim, 525-6, 529-31 passim, 537- 
41 passim, 546-55 passim, 560-3 
passim; air transport in, 535-6; canals 
in, 521-3; cattle in, 265; 269-70; coal 
in, 360-2; electricity in, 403-6; fishing 
in, 297-9; forestry in, 336-8; industry 
in, 488-94; iron ore in, 428-9; minor 
cereals in, 159-60; petroleum in, 393; 
railways in, 516; rice in, 139; trade in 
556-8; wheat in, 151-3; wine in, 191- 
3; wool in, 236-7 

European Economic Community 
(E.E.C.), 153, 165, 187, 259, 270, 361, 
522, 552, 553-5, 558, 561-2 

European Free Trade Association 
(EFTA), 554-5, 558 

Europoort, Netherlands, 63, 378, 488, 
493 

extensive farming, 7, 11, 12, 13, 92, 95, 
99, 102, 104-6, 111, 146-50 passim, 
233, 272-3, 277 


Factory farming, 25, 112 

factory system, 456 

Faeroe Islands, 299 

Fairless, Pennsylvania, 64, 467 

Falaise, 192 

Fall Line, U.S.A., 56, 246, 398, 401, 403, 
497 

Fall River, Massachusetts, 333, 496 

fallow, 93, 101, 106, 110, 121-3, 136, 
149-50, 247, 308 

Falun, Sweden, 494 

family planning, 3, 16, 19 : 

farm mechanization, implementation 
and problems of, 97-9, 141, 457 

fashion, 68, 236, 238, 246, 249, 281, 484, 
504, 546 

Fawley, U.K., 73, 372 

fazenda, 103, 115, 177-8 
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Federal Land Development A i 
Malaysia, 45, 53-4, O13 rein 

Fenho, China, 355 

Fens, 36, 126, 197-8, 322 

Fergana Valley, U.S.S.R., 391 

Fernando Po, see Equatorial Guinea 

fertilizer, 2, 8, 9, 19, 24, 70, 92-8 passim, 
101-4 passim, 110-17 passim, 120-1, 
124-5, 128, 132, 139-40, 143-6 passim, 
149, 154, 160, 162, 171, 174, 177-86 
passim, 189, 198, 205, 214-17 passim, 
221-2, 225, 232, 235, 241-2, 256, 258, 
260, 264, 276, 281, 283-4, 287, 291-4 
passim, 299, 302-5 passim, 379-80, 
392, 404, 426, 453, 457, 473-4, 491, 
494, 503, 529 

Fethiye, Turkey, 444 

fibre boards, 195, 220, 307, 315, 320, 325, 
327, 328-32 passim, 335, 338, 476 

fibres, 121, 195, 202, 220, 224, 229-55, 
255-6, 325, 474-6 passim, 555 

Fifeshire, 357, 491 

Fiji, 34, 194, 197, 220 

Fingal, Australia, 363 

Finland, 70, 157, 281, 310, 316, 319, 325, 
330, 335, 443, 446, 555; forestry in, 
337 

fique, 252 

fir, 310, 328, 332-7 passim 

Fire of London, 75 

fish and fishing industries, 5, 12, 14, 22- 
5 passim, 40, 43, 51, 55, 65, 70, 73, 83, 
90, 101, 110, 130-1, 162, 167, 258, 
283-306, 307, 404, 423, 433, 476, 479, 
494, 497, 513, 519-20, 531, 558 

fish farming, 102, 260, 288, 291, 294, 299, 
303, 423 

fish species, 286-8 

fishing grounds, 284-6, 297-305 

fishing, inshore, 291, 293, 297-303 pas- 
sim 

fishing methods, 288-90 

flax, 105, 111, 224, 229, 249-51, 252, 531, 
545 

Fleetwood, U.K., 299 

Flensburg, Denmark, 494 

Flin Flon, Canada, 432 

Flint, Michigan, 496 

floods, 8, 43, 48, 55, 75, 96, 120, 125-8 
passim, 136, 138, 143-4, 153, 214, 241, 
251, 265, 317-18, 321, 347, 397, 402, 
406, 411, 457, 476, 487, 520-2 passim, 
532-3, 540 

Florida, 57, 112, 166-7, 240, 274, 293, 
302. * 

Flushing, Netherlands, 299 

fodder, see animal feeds 

fodder crops, 91, 110-11, 119, 151, 161, 
163, 235-6, 241, 265-8 passim, 271-3 
passim 

food crops, 7-8, 13, 24, 99, 102-3, 107, 
110, 118, 133, 142, 174, 180, 187, 202, 
243, 248, 255, 273, 561 

food gatherers, 90, 101 

food processing, 284, 433, 456-7, 469, 
473, 416, 479, 491, 493, 494, 497, 498, 


503, 505 
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footwear, 260, 280, 455-6, 477, 484, 494- 
F 501 passim 
oreign aid, 3, 20, 198-9, 305, 504, 
550, 558, 561 “geo 
Forest of Dean, U.K., 466 
forestry, 14, 25, 118, 127, 255-6, 273, 
277, 281, 286, 307-40, 416, 545; econo- 
mic value of forests, 321-3; forest 
fires, 318-20 passim; forest industries, 
see construction industries, furniture, 
paper and paper industry, pulp and 
pulp industry, and synthetic fibres; 
forest management, 315, 318-20, 322, 
334, 336; forests, coniferous, 5, 11, 70, 
281, 309-19 passim, 323, 325, 329-40 
passim, 419, 545; forests, deciduous, 
143, 309, 333, 338; forests, monsoon, 
308, 309, 339; forests, tropical, 6, 12, 
22-3, 28, 71, 101, 104, 130, 258, 308-9, 
312-16 passim, 325, 339, 507, 545 
Forestry Commission, 317 
Fort Peck, Montana, 403 
Fort Randall, South Dakota, 403 
Fort William, Canada, 150, 403 
Fort William, U.K., 337 
fractional distillation, 375 
France, 2, 9, 12, 16, 33-6 passim, 46-7, 
50, 55-7, passim, 67, 10-1, 76, 81-2, 
85, 95, 109-11 passim, 124-7 passim, 
139, 148, 151-3 passim, 158-9, 163, 
167, 170, 183-91 passim, 193, 198, 208, 
211-12, 234-9 passim, 244, 248, 251, 
254, 261, 265, 268-9, 274-80 passim, 
293, 297, 299, 300, 319, 322, 324, 330, 
336, 338, 348, 358, 360, 362, 384, 393, 
396, 400, 404, 411-13 passim, 418-19, 
427, 436-8 passim, 441, 453, 463-4, 
466, 471-4 passim, 480, 482, 485, 487, 
489, 493, 511, 522-3, 530, 532, 537, 
540, 544, 546-7, 554, 557-62 passim; 
canals in, 521; coal in, 361, hydro- 
electricity in, 404; industry in, 492; 
iron ore in, 429; wine in, 192 
Frankfurt, W. Germany, 74, 492 
Fraserburgh, U.K., 299 
Fraser River, Canada, 301-2, 334 
Fray Bentos, Uruguay, 264 
Frederickstad, Norway, 338 
Fredericton, Canada, 335 
freedom of the air, 533 
freedom of the sea, 295-6, 525 
Freetown, Sierra Leone, 536, 561 
free trade and protection, 459, 551-5 
passim 
Freiburg, W. Germany, 193 
Fremantle, Australia, 518, 530 
Fresnillo, Mexico, 449 
Frodingham, U.K., 429 
frost, 44, 91-4 passim, 97, 104-5, 122, 
142, 145, 148-54 passim, 164, 167, 176, 
178, 181, 197, 200, 214, 223, 225, 241-2 
fruit, 25, 36, 79, 90-1, 94, 96, 99, 103, 
105, 111-12, 118, 131, 161, 163-7, 194, 
199, 213, 274, 324, 433, 476, 479, 492, 
504, 513, 525, 527, 529-31 passim, 534, 
545, 555-62 passim; citrus fruits, 91, 
109, 112, 166-7, 179, 557, 561 
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fuel and power, 8, 14, 56, 61, 65, 70-1, 
83, 96, 109, 121, 133, 154, 205, 217, 
220, 236, 255, 258, 284, 307-12 passim, 
316, 318, 324-5, 328-34 passim, 338- 
40 passim, 348-50, 426, 431-5 passim, 
455-6, 460, 464, 466, 470, 472-5 pas- 
sim, 478, 486-9 passim, 495, 498-502 
passim, 513, 533, 545, 547, 555; as a 
location factor, 358-60, 480-1, see 
also coal, electricity and petroleum 

Fukien, China, 303 

Fukuoka, Japan, 501 

Fulani, 24, 33, 96, 106, 259, 266 

Funchal, Madeira, 73 

furniture, 70, 307, 315, 324-5, 333-9 
passim, 455, 470, 477, 484, 491-2, 501 

furs, 258, 260, 280-1, 284, 292-3, 362, 
477, 497, 524, 545, 557 

Fushun, China, 355, 502 

Fusin, China, 355 

futures buying, 199 


GABON, 309, 340, 391, 441, 444 

Gadsden, Alabama, 497 

Galicia Poland, 393 

Gällivare, Sweden, 426, 429 

Galloway, 261 

Galveston, Texas, 148, 378, 497 

Gambia, The, 221, 561 

Gan Island, 61 

Ganges Valley, 8, 136-7, 144-5, 153, 161, 
196, 247, 252, 406, 483, 503 

Ganzo Azul, Peru, 393 

Garonne River, 521 

Garrison, North Dakota, 403 

Gary, Indiana, 353, 467, 497 

gas, 72, 90, 324-5, 345, 348, 350, 379-83 
passim, 396-7, 420, 464, 473-4, 481 

Gassi Touil, Algeria, 371 
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Geneva, Switzerland, 61, 450, 494, 535 

Genk, Belgium, 362, 493 

Genoa, Italy, 404, 470, 494, 530 
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Georgia, U.S.A., 127, 240, 242, 438 

Georgia, U.S.S.R., 276 

geothermal power, 342, 384, 401, 411 

Germany, 9, 13, 16, 21, 39, 56-7, 61, 64, 
67-70 passim, 74, 76, 80, 85, 111-12, 
124, 147, 158-9, 163, 167, 183, 185, 
187, 191, 193, 197, 210, 234-9 passim, 
244, 248, 254, 268, 277, 280, 284, 288, 
297, 299, 310, 318, 327, 330, 336, 344— 
5, 348, 351, 358-61 passim, 374, 378, 
382, 384, 393, 419, 429, 435, 464-8 
passim, 471, 479-82 passim, 485, 493, 
544-7 passim, 558, 561, 563; electricity 
in, 404; forestry in, 338; inland water- 
ways in, 521-3 

Germany, East, 67, 80, 152, 160, 163, 
198, 211, 248, 344, 349-50, 391, 404, 
411, 429, 446, 453, 474, 477, 492, 522, 
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555; coal in, 362; industry in, 493 

Germany, West, 31, 151-2, 158-60 pas- 
sim, 163, 167, 189, 198, 208, 211-12, 
265, 270, 278-9, 299, 345, 349-50, 393, 
403-4, 411-13 passim, 441, 449, 453, 
471-4 passim, 482, 489, 521-3 passim, 
530, 537, 539, 550, 554, 557-8, 562; 
coal in, 360-1; industry in, 492-3 

Gezira, Sudan, 213, 247-8 

Ghana, 34, 52, 62, 67, 72, 80, 103, 123, 
185, 187, 204, 210, 291, 398-9, 408, 
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Gironde River, France, 189 

Glasgow, U.K., 350, 357, 470, 472, 483, 
491, 528 

glass, 425, 440, 444, 446, 450, 453, 471- 
4 passim, 484, 489-96 passim, 501, 503 
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Gloucester, U.K., 358 
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Goa, India, 429, 444 

goats, 8, 24, 101-2, 107-10 passim, 121, 
229, 258, 277, 280, 320, 477 
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gold, 19, 31, 36, 56, 67, 70, 83, 363, 386, 
417-20 passim, 425-6, 430-1, 441, 
447-8, 449-50, 478, 505, 519, 524, 529, 
545, 548, 560-2 passim 
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Gorki, U.S.S.R., 335, 498 

Göta Canal, 493 
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485-6, 488, 493 
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grapes, 36, 91, 109-10, 166, 183, 188, 
189-90, 191-3 passim, 476, 561; see 
also viticulture and wines 

graphite, 345, 463, 480 

grasslands, temperate, 7, 91, 108-9, 130, 
142-3, 147-51 passim, 240, 263, 308, 
508; see also Prairies and Steppes 
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Graz, Austria, 338 
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Great Lakes, 33, 61-3 passim, 83, 111, 
150, 153, 156, 167, 183, 193, 255, 269, 
272, 287, 291, 302, 310, 333-5 passim, 
352-3, 359-62 passim, 373, 386-7, 
401-3, 428, 467, 470, 480, 483, 487, 
495-7 passim, 517, 521, 529; transport 
on, 523-5 
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Guadalquivir Valley, 193 
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guano, 102, 124, 305, 453, 474 
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Hankow, China, 72, 503 
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Hanoi, N. Vietnam, 363 
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324-7 passim, 331, 333, 335, 338-9 
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23-4, 33, 36, 96, 104, 106-8, 120, 259, 
266, 273-4, 277, 308, 545 
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herring, 83, 286-90 passim, 293, 297-303 
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hides and skins, 23, 90, 107-10 passim, 
130, 258-60 passim, 263-4, 274, 277, 
280-1, 284, 293, 324, 477, 519, 557, 
560-2 passim 

Himalaya Mountains, 
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Hongay, N. Vietnam, 363 

Hong Kong, 31, 58, 72, 77, 79, 83, 239, 
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503-4, 530-1, 536, 538-9, 551, 562-3 
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Honshu, Japan, 14, 136, 153, 174, 181, 
239, 293, 303, 363, 429 
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Hoover Dam, 399, 402 

Hope, Canada, 443 

Hopei, China, 355, 502 

horses, 24, 61, 101-2, 105-8 passim, 121, 
154-8 passim, 258-9, 280, 419, 477, 
508-9 

horticulture, 111-12, 126 
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Houston, Texas, 378, 386, 497, 525, 535 
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Hudson River, 55, 403, 483, 524 
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Hull, U.K., 63, 299, 479 
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Hunan, China, 355, 445 

Hungary, 31, 117, 152, 158, 189-93 
passim, 252, 344, 362, 391, 393, 438, 
523, 555 

hunting, 5-6, 11, 22-5 passim, 28, 42, 90, 
101, 108, 130, 258-9, 281, 283, 308, 
508, 519 

Huron, Lake, 149, 353-4, 373, 497, 523 

hurricanes, 91, 104, 165, 182, 538, 540 

Hurricane Creek, Arkansas, 436 

huskies, 258, 508 

Hwang Ho, China, 8, 153, 247, 406 

Hyderabad, India, 503 

Hyderabad, Pakistan, 503 

hydro-electric power, 11, $1, 56, 90, 125- 
8 passim, 245, 247, 255, 288, 328, 332- 
7 passim, 342-3, 348-63 passim, 383, 
395-7 passim, 398-9, 399-408, 408-14 
passim, 425, 436, 440, 
493-504 passim, 521, 523 
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Ibans, 24, 45 

Ibos, 13, 27, 77, 163 

Iceland, 33, 283, 286-9 passim, 295, 299, 
411, 555; fishing in, 297-8 

Ichang, China, 61 

Idaho, 149, 440, 445 
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Ijsselmeer, Netherlands, 63, 523 

Ilheus, Brazil, 188 

Illinois, 148, 156, 159, 352-3, 386-7, 525 

Imperial Valley, California, 110, 403 

import substitution, 197, 216, 458, 505 

Incas, 47, 153, 247 

Indaw, Burma, 392 

India, 3, 8, 16-19 passim, 22-3, 26-7, 31, 
34-5, 57, 61, 67, 100-4 passim, 114, 
118-21 passim, 125, 131-2, 138-41 
passim, 153-4, 157, 163-7 passim, 170 
2 passim, 175, 180-3 passim, 195-6, 
204, 208, 214, 220-1, 224, 226, 229-31 
passim, 234-44 passim, 259, 262-3, 
271, 277, 280, 288, 297, 309-13 passim, 
318, 320, 338, 358, 360, 366, 427, 438, 
444, 451-3 passim, 456-7, 474-6 pas- 
sim, 480, 499, $14, 520, 533, 538, 544- 
50 passim, 563, 565; coal in, 362-3; 
cotton and cotton textile industry, 
247; hydro-electric power in, 406; 
industry in, 503; iron ore in, 429; jute 
in, 251-2; millet in, 161; petroleum in, 
391; railways in, 517-18; rice in, 136; 
rubber in, 210; tea in, 173 

Indiana, 148, 156, 353, 386-7 

Indianapolis, Indiana, 353, 497 

Indian Ocean, 33, 35, 61, 197, 219, 287, 
297, 303, 519, 536 

Indians, American, 12, 22-5 passim, 33, 
35, 47-9 passim, 153-4, 308, 366 

Indo-China, 24, 27, 30, 103, 138, 309, 
406 


Indo-Gangetic Plain, see Indus and 
Ganges Valleys 

Indonesia, 4, 8, 23-4, 27-30 passim, 43, 
100, 103, 136, 138, 140, 162, 168, 173, 
194-6 passim, 204, 208, 213, 216-23, 
passim, 226, 253, 295, 305, 309, 318, 
324, 329, 338, 363, 373, 377, 391, 418, 
434-5, 443, 457, 480, 485, 518, $20, 
$04, 534, $44, $46, 563; coffee in, 180; 
petroleum in, 392; rice in, 137-8; 
rubber in, 209; tea in, 174 

industrial crops, 111, 118, 202-28 

industrial development, history of, 455 
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industrial estates, 71-4 passim, 79, 87 
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industrialization, 9, 14, 16, 198, 200, 406, 
456-7, 457-9, 483, 494, 499, $21, $43, 
546-7, 558, 562 

industrial regions, major world, 488 
505 

Industrial Revolution, 9, 56, 71, 84, 236, 
342, 348, 358, 456, 480, 488, $47 

industrial towns, 42, $4, 67-8, 71-2, 73- 
4, 83, 565 

industry, 3, 8-12 passim, 18-22 passim, 
25, 35, 40, 42, 53, 55, 64, 67-72 passim, 
78, 82-3, 87, 90, 118-19, 128, 333, 345, 
352, 355-63 passim, 378-9, 402-3, 404, 
416, 423, 427, 429, 455-505, 507- 
13 passim, 535, 538, $43, $46-7, 551-3 
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passim, 561-5 passim; classification of, 
460 


Indus Valley, 8, 103, 127, 137, 145, 153, 
247, 398, 406 

Inland Sea, Japan, 14, 255, 501 

Inner Mongolia, 10, 355, 392, 429 

Innerwork, Germany, 404 

Innsbruck, Austria, 64 

insecticide, 95-8 passim, 112, 133, 140, 
185, 189, 214, 242, 312, 320, 350, 380, 
446, 452, 474 

intensive farming, 8, 11-14 passim, 24, 
79, 95, 98-105 passim, 109-12 passim, 
122, 145-7 passim, 152, 179, 273, 280 

internal combustion engine, 379, 384, 
437, 507, 509, 513-14, 531 

International Coffee Agreement, 179, 
199 

international price agreements, 97, 179, 
199, 200, 211, 435 

International Tin Council, 435 

International Whaling Commission, 292 

Intra-Coastal Waterway, 525 

Intra-Provincial Pipeline, 387 

Invergordon, U.K., 436 

investment, foreign, 214-15, 458, 485-8 
passim, 547-8, 550, 556-61 passim 

Iowa, 156, 159, 279, 353-4 

Ipoh, Malaysia, 67, 70 

Ipswich, Australia, 363, 504 

Iquitos, Peru, 393 

Iran, 24, 47, 51, 106, 164, 231, 234, 379, 
388, 499, 504, 563; petroleum in, 390 

Iraq, 164, 234, 373, 377-8, 563; petro- 
leum in, 390 

Ireland, 16-17, 32, 47, 64, 95, 143, 152, 
163, 234, 237, 249, 256, 276, 336, 344, 
358, 377, 398, 488, 535, 539, 554 

Irkutsk, U.S.S.R., 65, 355, 391, 406, 
485, 499, 517, 536 

iron, 9, 56, 70-3 passim, 92-3, 144, 146, 
181-2, 284, 344, 348, 351-9 passim, 
362-3, 416-19 passim, 424-5, 426-30, 
435, 437, 442-6 passim, 450, 456, 469, 
471, 477, 480, 496-8 passim, 502-5 
passim, 515, 519, 529, 533, 558-61 
passim; types of, 461 

Iron Age, 416 

iron and steel industry, 460-4, 465-8, 
468-70 passim, 479-80, 486-505 pas- 
sim 

iron and steel, integrated plants, 461-4 
passim, 501 

Iron Gates, 521, 523 

Iron Knob, Australia, 429 

iron ore, 56, 64, 80, 83, 124, 348, 354-5, 
359, 417, 420, 424, 426-30, 461-8 
passim, 480, 483, 490-4 passim, 498- 
504 passim, 516, 523-5 passim, 545, 
558-63 passim; types of, 426-7; world 
production of, 427-30 

Irrawaddy River, 144, 311, 313 

irrigation, 6-10 passim, 24, 39, 43, 51-2, 
91, 93, 96-9 passim, 102-12 passim, 
115, 118-19, 125, 127-8, 131-45 passim, 
151-4 passim, 161, 164-7 passim, 184, 
193-8 passim, 223, 236, 241-2, 245-7 
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sprinkler, 93, 125; tank, 125, 131 
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Israel, 31, 109, 119, 166-7, 389-91 pas- 
sim, 538, 552, 555 

Istanbul, Turkey, 61, 516, 530 
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Italy, 13, 16, 21, 44, 46, 57, 61, 108-10 
passim, 115, 130-2 passim, 139, 146, 
151-2, 163, 166-7, 170, 188-9, 193, 
198, 211, 224, 234-9 passim, 248, 254, 
265, 270, 276, 280, 299, 310, 319, 327, 
338, 345, 351, 358, 391, 393, 400, 404, 
411, 413, 441, 451-2, 464, 471, 473, 
485, 489, 511, 516, 537, 539, 550, 554, 
557; hydro-electric power in, 404; in- 
dustry in, 494; wine in, 191-2 

Ivanovo, U.S.S.R., 498 

Ivory Coast, 80, 96, 103, 163, 165, 180, 
186-7, 210, 291, 561 
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548, 561 
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Japan, 3-4, 9, 10, 16-17, 24, 34, 54, 57, 70, 
72, 96, 102-3, 132-6 passim, 139, 143- 
4, 149, 153, 157, 163, 166-7, 171-3 
passim, 181, 183, 187, 189, 195-6, 208- 
12 passim, 222-3, 226, 230, 234-6 
passim, 238, 243-8 passim, 254-5, 260, 
267-8, 278-81 passim, 283-93 passim, 
297, 300, 302, 305, 309, 314, 325, 327, 
330, 335, 345, 351, 358, 360, 373, 377- 
8, 391-2, 399-400, 411, 413, 427-32 
passim, 437, 441, 444, 447, 449, 452, 
456-9 passim, 464, 467, 470-7 passim, 
480-1, 484-5, 488, 512-15 passim, 520, 
530-1, 544, 547-8, 551, 555, 558-62 
passim, 565; coal in, 363; cotton tex- 
tile industry in, 249; fishing in, 303-4; 
forestry in, 338-9; hydro-electric 
power in, 406; industry in, 499-502; 
population distribution in, 14; rail- 
ways in, 518; rice in, 136-7; silk in, 
239; tea in, 174; trade in, 563; wollen 
textile industry in, 237 
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Jena, E. Germany, 493 

Jengka Triangle, Malaysia, 53, 339 
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Kitwe, Zambia, 431 

Kiuchuan, China, 429, 503 

Klagenfurt, Austria, 338 

Klamono, Indonesia, 392 

Klang, River, Malaysia, 64, 434 

Klaproth, Martin, 441 

Klosters, Switzerland, 57 

knitting and knitwear, 229-37 passim, 
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Kolyven, U.S.S.R., 499 

Konsk, U.S.S.R., 355 

Kootenay, Canada, 449 

Kopparberg, Sweden, 429 

Korat Plateau, Thailand, 103 

Korea, 102, 278, 302-3, 345, 392, 477, 
499, 503 520, 531 

Korea, North, 103, 153, 363, 406, 429, 
441, 445, 548 

Korea, South, 31, 138, 238, 246, 249, 
268, 303, 363, 445, 447, 459 

Koriaks, 24, 107 
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Kosice, Czechoslovakia, 338 

Kostroma, U.S.S.R., 335 

Kota Tinggi, Malaysia, 69, 434 

Kotri Barrage, Pakistan, 406 

Krabi, Thailand, 363 

Krakow, Poland, 494 

Krasnaya-Shapochka, U.S.S.R., 437 

Krasnoyarsk, U.S.S.R., 65, 344, 354, 
406, 499 

Krefeld, W. Germany, 237, 239, 248, 492 

Krishna, River, India, 406 

Krivoi Rog, U.S.S.R., 355, 427-8, 498 

Krugerdrop, S. Africa, 444 

Kuala Belait, Brunei, 392 

Kuala Lumpur, Malaysia, 64, 67, 79, 87, 
208, 424, 434, 536 

Kubang Pasu, Malaysia, 138 

Kuching, Malaysia, 73 

Kumasi, Ghana, 67, 72, 186 

Kunming, China, 503 

Kure, Japan, 502 

Kurile Islands, 303 

Kurshva, U.S.S.R., 498 

Kustanay, U.S.S.R., 429 

Kuwait, 388-90, 563 

Kuybyshev, U.S.S.R., 354, 391, 406, 
498-9 

Kuzbas, 345, 355, 429, 467, 480, 485, 499 

Kuznetsk, see Kuzbas 

Kuznetskiy, U.S.S.R., 499 

Kwangchow, see Canton 

Kwangtung, China, 303 

Kweichow, China, 355 

Kyoto, Japan, 14, 249, 501 

Kyushu, Japan, 136, 303, 363, 501 


LABOUR, as an industrial location factor, 
328, 359, 481-2 

labour-intensive activities, 98-9, 112, 
115, 133-4, 142, 144, 181, 213, 221, 
237, 245, 256, 286, 349, 356, 418, 458- 
9, 484, 538, 547 

labour mobility, 482 

Labrador, 83, 302, 427-8, 525 

Lacq, France, 393 

LAFTA, 554-5 

Lagos, Nigeria, 13, 62, 66, 80, 85, 187, 
505, 536, 561 

Lahn Valley, W. Germany, 193 

Lahore, Pakistan, 503 

Lake District, U.K., 276 

Lake Peninsula, Canada, 112, 269, 403, 
497 

Lali, Iran, 390 

lamb, 108, 235-6, 259, 263, 273-7 passim, 
562 

Lanarkshire, 357, 491 

Lancashire, 72, 83, 239, 248-9, 254-5, 
270, 272, 357, 360, 480, 487, 491 

Lanchow, China, 392, 503, 518 

Landes, Les, France, 127, 319, 322, 324, 
336, 338 

Land Nationalization Act of Burma, 115 

land reclamation, 75, 96, 126-7, 403, 
422-4 passim 

land reform, 35, 51-2, 112, 115, 141 

land rehabilitation, 120, 126-8, 177, 244, 
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319, 322, 422-4 passim 

land tenure, 2, 9, 19, 46-7, 51, 96, 102, 
105, 112-13, 114, 115-19, 134, 141, 
152, 178, 195 

land use zones, see zoning of economic 
activities 

land value, 77-9 passim, 87, 96, 113, 149, 
152, 271, 273 

language, 9, 12, 21, 25, 26, 30, 32; in 
South-East Asia, 28-9 

Languedoc, 192 / 

Lansing, Michigan, 496 

Laos, 29, 68, 131, 544 

La Plata, Argentina, 271, 504 

Lapps, 23, 107, 545 

larch, 309-10, 335, 337 

La Shkirra, Tunisia, 391 

laterite, 104, 144, 417 

latifundia, 115 

Latin America, 16, 24, 32-5 passim, 82, 
97, 113, 115, 153, 162, 175, 179, 185, 
195, 197, 200, 214-15, 220, 235, 295, 
300, 302, 309, 312, 324, 340, 393, 436, 
438, 530, 548, 558, 563, cotton in, 247; 
forestry in, 339; sugar cane in, 196; 
trade in, 560-1 

Latvia, 246, 268 

Laurentian Shield, 5, 11-12, 310, 328, 
334, 383, 401, 403, 417-18, 440-1, 536 

lead, 417, 420, 424-6 passim, 430, 433, 
438-40, 441, 449, 494, 498, 560, 562 

leather, 65, 260, 264, 274, 280, 324, 444, 
455-6, 473-4, 477, 492, 546 

Lebanon, 74, 373, 555 

Le Creusot, France, 361, 492 

Leduc, Canada, 387 

Leeds, U.K., 67, 357, 491 

leguminous crops, 110-11, 122-3, 126, 
163, 182, 189, 205, 220-3 passim, 242, 
277 

Le Havre, France, 186, 528 

Leicestershire, 358, 489 

Leiden, Netherlands, 70, 112 

Leipzig, E. Germany, 65, 67, 362, 493 

Lek, River, Netherlands, 523 

Le Locle, Switzerland, 494 

Le Mans, France, 57 

Lena, River, 355, 520 

Lenghu, China, 392 

Leningrad, U.S.S.R., 236, 246, 335, 485, 
499, 517, 536 

Lens, France, 361 

Lesotho, 561 

Leverkusen, W. Germany, 492 

Lhasa, Tibet, 70 

Liaoning, China, 355 

Liberia, 176, 208, 210, 426-7, 430, 561 

Libya, 377, 391, 485, 530, 561 

Liége, Belgium, 338, 362, 466, 493 

life expectancy, 15, 20, 131 

lignite, 343, 344, 350-5 passim, 360-3 
passim, 382, 411, 498, 504 

Liim Fjord, Denmark, 299 

Lille, France, 237, 248, 361, 492 

Lima, Peru, 66, 504, 514, 536 

Limburg, Netherlands, 493 

Limoges, France, 492 
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Limpopo, River, 520 

Lincoln, U.K., 491, 521 

Lincolnshire, 427 

linen, 224, 229, 243, 249-51 passim, 256, 
456, 468, 475, 492-3, 545 

linseed oil, 224, 249, 382, 437, 545, 560 

Lisbon, Portugal, 470, 494, 536 

Lithuania, 268 

Liverpool, Canada, 335 

Liverpool, U.K., 248, 357-8, 470, 491, 
515, 528-9, 533 

livestock, 3, 5, 8, 25, 36, 48, 53, 65, 79, 
92, 95-6, 99, 102, 106-7, 108-9, 110-12 
passim, 115-23 passim, 127, 141, 151, 
156-9 passim, 240, 258-71, 271-4, 
274-81, 304, 322, 476, 545; see also 
specific animals 

livestock feeds, see animal feeds 

Livorno, Italy, 146 

llama, 107, 231, 258, 508 

Llanelli, U.K., 358, 467, 491 

Llanos, 109, 265-6, 388 

Lloyd Barrage, Pakistan, 406 

Lobito, Angola, 73 

Lobitos, Peru, 393 

location factors, 56, 67, 71, 77, 178, 248, 
327-8, 343, 358-60, 376-9, 387, 396, 
408, 414, 419, 424-5, 431, 436, 440, 
464-7, 469-76 passim, 477-88; coal as 
a location factor, 358-60, 465, 480-1, 
488-9, 494; see also specific factors, 
capital, fuel and power, government 
policy, industrial inertia, labour, mar- 
ket, raw materials, transport and water, 
see also settlements, site and situation 

locomotive construction, 460, 470, 472, 
489-92 passim, 497, 501, 504-5 

locusts, 94-5, 107, 162, 266 

loess (limon), 43, 92, 153, 184, 197 

Lofoten Islands, Norway, 289, 298 

Loire Valley, 190, 192, 521 

Lombardy Plain, see North Italian Plain 

Lombok, Indonesia, 27 

London, Canada, 335 

London, U.K., 36, 55, 63, 65, 68, 72-7 
passim, 87, 103, 112, 151, 172-5 pas- 
sim, 186, 261, 281, 358, 372, 374, 450, 
471, 483, 489, 491, 515-16, 528, 532-6 
passim, 556, 565 

Long Beach, California, 387 

Longwy, France, 429, 492 

Lorraine, 46, 361, 427, 429, 463, 466, 
492-3 

Los Angeles, California, 167, 373, 386-7, 
428, 497, 531, 534-6 passim 

Louisiana, 134, 139, 197, 373, 386, 436, 
453 

Lourdes, France, 57, 70 

Lowell, Massachusetts, 496 

Lowestoft, U.K., 299 

Luanda, Angola, 536 

Luang Prabang, Laos, 68 

Lübeck, W. Germany, 299 

Lubumbashi, Zaire, 431 

Lucerne, Switzerland, 61 

Lucknow, India, 503 

Ludwig Canal, 523 


INDEX 


Ludwigshafen, W. Germany, 492 

Luena, Zaire, 364 

lumber and lumbering, 5, 40, 51, 70-1, 
83, 310-16, 334-9 passim, 403, 497, 
547, 557; see also forestry and timber 

Li-Ta, China, 392 

Lutong, Malaysia, 392 

Luxembourg, 427, 429, 463, 466, 493, 
554, 556 

Luxembourg City, 493 

luxury goods, 171, 175, 188, 194, 226, 
238-9, 255-6, 260, 281, 455-6, 477, 
483, 491-2, 532, 546-7 

Luzerne, Pennsylvania, 353 

Luzon, Philippines, 91, 102, 131, 196 

Lydenburg, S. Africa, 448 

Lynn Lake, Canada, 432, 443 

Lyons, France, 64, 239, 492 

Lys Valley, Belgium, 493 


MAANSHAN, China, 429 

Maas, River, see Meuse, River 

Maastricht, Netherlands, 493 

Macadam, John, 510 

Macclesfield, U.K., 239 

Mackay, Australia, 504 

Mackenzie Valley, 387, 520, 525 

mackerel, 286-90 passim, 297-303 passim 

Mackintosh, Charles, 203 

Madagascar, see Malagasy 

Madeira, 73, 194, 531 

Madhya Pradesh, 503 

Madras, India, 247 

Madras State, see Tamil Nadu 

Madrid, Spain, 494, 535-6 

Magadan, U.S.S.R., 499 

Magdalena Valley, Columbia, 393 

Magdeburg, E. Germany, 362, 493 

magnesium, 104, 284, 437, 441 

Magnitogorsk, U.S.S.R., 354, 426, 429, 
485, 498-9 

Mahanadi, River, India, 406, 503 

Maikop, U.S.S.R., 391 

Main Valley, W. Germany, 193, 492, 
522-3 

Maine, 287, 302, 333, 403 

Mainz, W. Germany, 492 

Maipures Rapids, Venezuela, 62 

maize, 8, 24, 53, 101-5 passim, 111, 120, 
123, 125, 130-1, 138, 148, 151, 153-6, 
158-9, 178-9, 221, 224, 259, 263-4 
271-2, 277, 279, 547, 559; geographi- 
cal requirements of, 154-5; types of, 
153-4; world trade and production of, 
155-6 

Malacca, Malaysia, 61, 63, 73 

Malacca, Straits of, 61, 63, 435, 525, 528 

Malaga, Spain, 193 

Malagasy, 168, 252-3, 309 

Malawi, 173, 175, 561 

Malaya, 27, 36, 203-4, 209 

Malayan Emergency, 48, 209 

Malaysia, 21, 23, 27-30 passim, 36, 39- 
48 passim, 57, 64, 67-70 passim, 73-6 
passim, 80, 82, 87, 100, 102-3, 123, 131, 
134, 140, 143-4, 163, 166, 168, 173, 
180, 188, 196, 198, 204, 206, 210, 213- 


17 passim, 220, 252, 274, 284, 305, 309, 
312-14 passim, 318, 322, 324, 330, 338, 
363, 392, 418-19, 422-5 passim, 429, 
433, 467, 480, 485, 488, 512, 515, 534, 
536, 544-53 passim, 558, 562-5 passim; 
forestry in, 339; industry in, 504; oil 
palm in, 219; rice in, 138; rubber in, 
208-9; rural resettlement in, 52-4; tea 
in, 175; tin in, 434 

Malaysia, East, 24, 27, 46, 52, 208, 339 

Malaysia, West, 6, 24, 27-8, 52, 67, 80, 
94, 120, 132, 134, 175, 188, 208, 313, 
339, 363, 406, 429, 433-4, 479, 491, 518 

Mali, 61, 161 

Malmö, Sweden 299, 470 

Malthusian doctrine, 2-3 

Malthus, Thomas, 2 

Malton, Canada, 497 

Mamba, Zambia, 364 

Manaus, Brazil, 203 

Manchester, U.K., 63, 357, 472, 491, 
515, 528 

Manchester Ship Canal, 63, 337, 473, 
491, 520, 528 

Manchuria, 103, 153, 161, 223, 309, 355- 
8 passim, 406, 429, 502, 517-18 

manganese, 144, 209, 294, 417, 426, 437, 
434-4, 460-2 passim, 498, 500, 503, 
529, 561 

Mangla Dam, Pakistan, 127, 406 

mangrove, 280, 309, 324-5 

Maniamba, Mozambique, 364 

Manicougan, River, 403 

Maniema, Zaire, 435 

Manila ,Philippines, 77, 85, 131, 196, 
531, 536 

Manila hemp, see abaca 

manioc, 24, 101, 138, 162, 205 

Manitoba, 149, 387, 432, 441 

Manizales, Colombia, 179 

man-made fibres, see synthetic fibres 

Mannheim, W. Germany, 492 

Manono, Zaire, 435 

manure, see fertilizer 

Maracaibo, Venezuela, 369, 388 

Maracaibo, Lake (Gulf of), 377, 388 

Marcona, Peru, 429 

Margam, U.K., 359, 467, 491 

margarine, 215, 217, 220-4 passim, 264, 
284, 292, 491-2 

Maritime Provinces, 11-12, 112, 300, 
302, 334-5 

market, as affecting commodities, 198- 
200; as an industrial location factor, 
328, 359, 378, 484-5 

market gardening, 25, 79, 95, 110, 111- 
12, 148, 161, 163, 273-4 

market towns, 42, 54, 66, 72, 485 

Marquette Range, 428 

Marsa el Brega, Libya, 377 

Marseilles, France, 73, 173, 186, 470, 
483, 492, 530, 536, 561 

Marshall Plan, 126 

Marne-Rhine Canal, 521 

Martin Brothers, 463 

Maryborough, Australia, 504 

Maryport, U.K., 491 


Masai, 24, 96, 106, 259, 266, 

Masjid-i-Sulaiman, Iran, 390 

Massachusetts, 302 

Massena, New York, 403 

mass production, 239, 260, 456, 470, 472, 
477, 496 

Matanzas, Cuba, 197 

Mauritania, 64, 80, 419, 427, 430, 466, 
515, 561 

Mauritius, 34, 197, 536 

Mead, Lake, 399, 402 

meat, see specific products 

Mecca, Saudi Arabia, 57, 70 

Medan, Indonesia, 392 

Medellin, Colombia, 179 


Mediterranean Lands, 4, 33, 91, 95, 99, . 


112, 121-2, 127, 142-6 passim, 150, 
157-8, 163, 166-7, 183, 188-93 passim, 
223, 267, 274, 297, 299, 351, 361-2, 
398, 461, 476, 519, 538, 555; agricul- 
ture in, 109-10 

Mediterranean Sea, 61, 110, 287, 293, 
299, 373, 377, 389-90, 521-3 passim, 
529-30, 539, 561 

Médoc, 189 

Mekong Valley, 127, 138, 144, 406 

Melanesians, 22 

Melbourne, Australia, 151, 275, 471, 
504, 518, 562 

Memphis, Tennessee, 497 

Mendoza, Argentina, 61, 110, 193, 393 

Menominee Range, 428 * 

Meos, 24, 27-8 

Mergui, Burma, 434 

merino sheep, 230-1, 
passim 

Mersey Valley (Merseyside), 358, 378, 
470 

Mesabi Range, 428, 496, 525 

Mestre, Italy, 494 

métayage, 113 

metallurgical industries, 345, 348, 351-5 
passim, 362, 380, 399, 401, 404, 416, 
427, 431, 444-6 passim, 450, 460, 469, 
482, 488-90 passim, 498-9, 502-4 
passim 

Metz, France, 361, 429, 492 

Meuse Valley, 362, 480, 492-3, 521, 523 

Mexico, 21, 35, 51, 109, 140, 154-5, 166, 
168, 180, 184, 188, 197, 203, 220, 242-7 
passim, 252, 262-3, 293, 309, 345, 380, 
386, 432, 440-1, 449, 452, 539, 548, 
555, 558, 561; petroleum in, 387-8 

Mexico City, 536 

Mexico, Gulf of, 120, 139, 293, 296, 302, 
370, 386, 497, 525 

Miami, Arizona, 431 

Miami, Florida, 57, 534-5 

Miaoli, Taiwan, 392 

mica, 425, 452, 499, 503, 561 

Michigan, 198, 333, 354, 386-7, 431, 525 

Michigan, Lake, 149, 496-7 

Middleburg, S. Africa, 364 

Middle East, 22, 24, 60, 76, 106, 142, 175, 
189, 194, 234, 277, 280, 371, 373, 377- 
84 passim, 391, 499, 515, 518, 529, 538, 
546, 548, 562-3; petroleum in, 388-90 


234-5, 274-6 


INDEX 


Middlesbrough, U.K., 357, 490 

Midi, Canal du, 521 

Midlands, England, 37, 56, 85, 236, 254- 
5, 265, 272-6 passim, 337, 357-60 
passim, 465, 472, 479-80, 484, 489-90 

Midlothian, 357, 382, 491 

Mid-West, U.S.A., 51 61, 263, 272, 276, 
352-3, 386, 476, 481, 484, 496 

migration, 2, 8-13 passim, 17-21 passim, 
32-7, 39, 47, 52, 55, 84, 87, 95, 149, 
204, 208, 213, 358, 360, 386, 459, 487, 
507; Chinese, 27-9 passim, 33, 35, 39, 
204, 208; European, 9, 12-13, 31-5 
passim, 49, 95, 108, 495; Indian, 27-8, 
33-5 passim, 197, 204, 208; reasons 
for, 31-2; short-term, 36-7, 178, 183, 
188, 213, 241 

Mikimoto, Kokichi, 293 

Milan, Italy, 239, 338, 404, 489, 494, 516 

Mildura, Australia, 193 

Milford Haven, U.K., 64, 378 

milk, 23, 79, 90, 101, 107, 110-12 passim, 
116, 130, 170, 172, 185, 258-66 passim, 
267, 268-74 passim, 277-80 passim, 
433, 494, 509, 513, 519, 545, 562 

millets, 24, 101, 103, 130-3 passim, 136, 
138, 143, 160-1, 220, 222 

Milwaukee, Wisconsin, 333, 497 

Mina Abdullah, Saudi Arabia, 377 

Mina al Ahmadi, Kuwait, 377, 390 

Mina Saud, Saudi Arabia, 377 

Minas, Indonesia, 391 

Minas Gerais, Brazil, 67, 427, 466, 504 

Minbu, Burma, 392 

minerals, 1, 5-6, 11-14 passim, 18-19, 
25, 28, 31, 34-5, 42, 54-5, 80, 83, 92-3, 
124, 131, 198, 284, 286, 294-6 passim, 
301, 307, 367, 411-12, 416-53, 457, 460, 
479, 481, 485, 495, 499, 502-4 passim, 
515, 518, 530, 545-7 passim, 555-63 
passim; factors affecting exploitation 
of, 418-9; identification and classifica- 
tion of, 425-6; occurrence of, 417 

mining, 40, 51, 56, 322, 349, 406, 416, 
418-19, 444, 473, 478, 485, 503-5 
passim, 518, 547-8; of coal, 345-7, 
352-4 passim, 357-63 passim, 414, 420, 
509; types of, 70, 344, 345-7, 351-6 
passim, 362, 417, 418-19, 419-21, 427- 
36 passim, 440 

mining towns, 42, 51, 56, 59, 70, 83, 358, 
565 

Minneapolis, Minnesota, 403, 497 

Minnesota, 148, 156, 159, 198, 269, 403 

Minsk, U.S.S.R., 335 

Minusinsk, U.S.S.R., 255, 499 

Mississippi, 127, 245, 386 

Mississippi Valley, 43, 48, 72, 120, 133, 
291, 401-3 passim, 497, 520, 525 

Missouri, 148,154, 279, 353-4, 440-1 

Missouri, River, 403, 525 

Mitsuke, Japan, 392 

Mittelland Canal, 522 

mixed farming, 79, 92, 95, 98, 105, 110- 
12, 123, 141, 149, 153, 156, 159, 163, 
197, 220-1, 225, 232, 235, 244, 259, 
260, 263, 271-2, 276-7, 315, 322, 337 
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Mobile, Alabama, 148, 333, 353, 436 

mohair, 231, 233 

Mohawk Gap, New York, 483, 524 

Mo-i-Rana, Norway, 404, 494 

Moji, Japan, 501 

Molotov, U.S.S.R., 391 

molybdenum, 418, 426, 446, 447, 461 

Ménchen Gladbach, W. Germany, 492 

Mongolia, 4, 106, 517-18, 555 

Mongols, 11, 22, 24, 66, 107 

monoculture, 99, 105, 120, 123, 141, 156, 
164, 179, 180, 195, 213, 215, 242, 244, 
551 

Monrovia, Liberia, 536, 561 

Mons, Belgium, 362, 493 

Montana, 148, 354, 386, 431 

Montevideo, Uruguay, 82, 109, 536 

Montevideo, Treaty of, 555 

Montgomery, Alabama, 333 

Montreal, Canada, 12, 58, 61, 63, 335, 
387, 403, 470, 497, 523-4, 529, 534-5 

Moonie, Australia, 393 

Morenci, Arizona, 431 

Morocco, 24, 151, 157, 164, 193, 224, 
234, 277, 446, 453, 555, 561 

Morococha, Peru, 432 

Morse, Samuel, 540 

mortality rate, see death rate 

mortality rate, infant, 1-2, 14 

Moscow, U.S.S.R., 67, 236, 246, 281, 
335, 344, 355, 358, 406, 428, 471, 480, 
485, 495, 516-17, 535-6 

Moscow-Volga Canai, 523 

Moselle Valley, 190, 193, 521-2 

Mosul, Iraq, 390 

Motherwell, U.K., 491 

Mount Bruce, Australia, 429 

Mount Goldsworthy, Australia, 429 

Mount Isa, Australia, 417, 432, 440-1 

Mount Lyell, Australia, 432 

Mount Morgan, Australia, 432 

Mount Nimba, Liberia, 430 

Mount Tom Price, Australia, 429 

Mount Whaleback, Australia, 429 

Mozambique 106, 175, 220, 252, 364 

Muda Valley, Malaysia, 134, 138 

Mufulira, Zambia, 431 

Mukden, see Shenyang 

Multan, Pakistan, 503 

Munich, W. Germany, 338, 493 

Munster, W. Germany, 68, 492 

Muroran, Japan, 501 

Murray Valley, Australia, 110, 151, 193, 
504 

Muscle Shoals, Alabama, 127 

Muslims, 13, 26-30 passim, 33, 96, 191, 
259, 277 

mutton, see lamb 

Mysore, 247 


Nart-I-SHAH, Iran, 390 

Nagasaki, Japan, 471, 501 

Nagoya, Japan, 14, 249, 501 
Nagpur, India, 247, 503 

Nairobi, Kenya, 175, 180, 505, 536 
Namur, Belgium, 362, 493 
Nanchung, China, 392 
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Nancy, France, 361, 492 

Nanking, China, 61, 247, 392 

Nantes, France, 338 

Naples, Italy, 167, 404, 494 

Narvik, Norway, 429 

Natal, 194, 197, 324, 364 

national grid, 398, 406, 410 

national parks, 74, 259. 321-2, 486, 538 

nationalization, 85, 357, 387-91 passim, 
458, 485 

natural disasters, 48, 55, 75, 96-7, 148, 
200, 214, 244, 532, 540 

natural gas, 70, 256, 294, 296, 328, 342- 
3, 348-57 passim, 360-3 passim, 366- 
75 passim, 379, 380-1, 383-8 passim, 
391-3 passim, 395, 406, 408, 411, 414, 
417, 426, 473, 480-1, 494-9 passim, 
502, 509, 527, 555, 561 

natural rubber, see rubber 

Nauru, 453 

Nawgkot, Nepal, 61 

Nazca, Peru, 429 

Nebit Dagh, U.S.S.R., 391 

Nebraska, 148, 198 

Nechako, River, Canada, 403 

Nechanga, Zambia, 431 

Nechar Valley, W. Germany, 193 

Negri Sembilan, Malaysia, 434 

Negritos, Peru, 393 

Negros, Philippines, 196 

Nellore, India, 452 

Nelson, Canada, 334 

Nelson, River, Canada, 525 

Nelson, U.K., 83 

Neodesha, Kansas, 386 

Nepal, 61, 532 

Netherlands, 10, 34, 43, 65, 68, 70, 74, 
80, 105, 111-12, 115, 120, 126-7, 143, 
147, 152-3, 174, 185, 187, 197-8, 211, 
248, 251, 267-71 passim, 277-80 pas- 
sim, 291-2, 297, 299, 336, 338, 378, 
380, 393, 400, 403, 418, 482, 485, 521- 
2, 537, 548, 554, 557-8; industry in, 
493; inland waterways in, 523 

net production ratio, 18 

Neuquen, Argentina, 393 

Neutral Zone, 390 

Nevada, 428, 431, 445, 447 

New Bedford, Massachusetts, 302, 496 

New Brunswick, 300, 302, 335 

New Caledonia, 443, 446 

Newcastle, Australia, 358, 363, 504 

Newcastle, U.K., 350, 357, 470, 490 

New England, 12, 31, 48, 83, 236, 239, 
245-6, 255, 269, 272, 276, 287, 300-2, 
328, 333, 335, 402, 465, 470, 481, 486, 
495-6 

Newfoundland, 70, 158, 285-7 passim, 
299-302 passim, 335, 337 

New Guinea, 23-4, 220, 309 

New Haven, Connecticut, 302 

Newhaven, U.K., 73 

New Hebrides, 220 

New Jersey, 269, 302 

New Mexico, 354, 386, 431, 446-7 

New Orleans, 148, 186, 353, 497, 525, 535 

Newport, Mon., U.K., 358-9, 467, 491 
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Newport News, Virginia, 470 

New South Wales, 151, 193, 196, 234, 
264, 271, 275, 363, 439, 480, 515, 518 

new towns, 37, 74, 87 

New Villages of Malaysia, 40, 48 

New Waterway, Netherlands, 63, 523 

New Westminster, Canada, 334 

New York, 269, 333, 428 

New York City, 36, 55, 58, 72-6 passim, 
172-4 passim, 186, 236, 246, 272, 281, 
373, 387, 428, 450, 470, 472, 483, 496, 
524, 528-34 passim 

New Zealand, 17, 26, 34-5, 49, 69, 105, 
108, 111, 170, 189, 229-30, 234, 237, 
340-1, 252, 259, 260-3 passim, 265-7 
passim, 272-5 passim, 280, 304, 310, 
319, 339, 393, 407, 411, 476, 520, 530- 
1, 541, 545; cattle in, 264, 270-1; coal 
in, 363; railways in, 518; sheep in, 235, 
276; trade in, 562-3; wheat in, 151 

Niagara Falls, 62, 398, 403, 496, 523 

Nicaragua, 247, 555, 561 

Nice, France, 57 

nickel, 56, 417-18, 426, 431, 442-3, 444- 
50 passim, 460-1, 498, 524, 529, 558 

Niger, 60-1, 161, 221 

Niger, River, 391 

Nigeria, 13-14, 27, 44, 58, 77, 80, 103, 
161-3 passim, 185, 204, 208, 210, 215, 
221, 277, 318, 340, 364, 377, 381, 430, 
435, 491, 505, 518, 555, 561, 565; 
cocoa in, 186-7; oil plam in, 217; pe- 
troleum in, 391 

Niigata, Japan, 392, 501 

Nikopol, U.S.S.R., 444, 498 

Nile Valley, 4, 7-8, 125, 138, 242, 247, 

` 398, 520 

Nilgiri Hills, India, 173 

Ningwu, China, 355 

Nipigon, River, Canada, 403 

nitrates, 92, 102, 120, 123, 124-5, 143, 
146, 163, 181, 241-2, 287, 396, 404, 
426, 473-4, 560 

nitrogen, 123-5 passim, 143-4, 155-9 
passim, 181-2, 205, 209, 220, 380, 404, 
473 

Nizhni Tagil, U.S.S.R., 450, 499 

Nkandabwe, Zambia, 364 

nomads, 6, 23-4, 36, 42, 96, 104, 106-8, 
240, 258, 277, 476; see also herding 
and pastoralism, nomadic 

Nord, France, 361, 492 

Norilsk, U.S.S.R., 56 

Normandy, 269, 429 

Norrköping, Sweden, 337, 471, 494 

North Africa, 24, 106, 109, 146, 151, 223, 
230, 234, 275, 277, 280, 300, 324, 351, 
371, 373, 381, 391, 539, 546, 561 

North America, 3, 7, 9, 16, 22, 25, 33, 35, 
46, 60-1, 65, 71, 74, 76, 81, 87-8, 95-9 
passim, 108-12 passim, 118, 143, 150, 
158, 163, 168, 172-3, 183, 197, 211, 
217, 226, 233, 239, 242, 260, 269, 275, 
279-81 passim, 284-8 passim, 291, 
300-3 passim, 308-10 passim, 316, 320, 
324-5, 330, 332, 335, 338, 340, 377-8, 
384, 388, 391, 400, 401-3, 410-11, 419, 


422-8 passim, 431, 435, 456, 459, 464, 
470, 472, 475, 480, 483-4, 499-502 
passim, 519, 521, 526, 529-31 passim, 
536-8 passim, 555, 558-63 passim; air 
routes in, 534-5; hydro-electric power 
in, 401-2; industry in, 494-5; inland 
waterways in, 523-5; railways in, 516- 
17; settlement patterns in, 48-9 

North China Plain, 10, 221, 223, 246 

North Italian Plain, (Lombardy Plain) 
65, 110, 133, 139, 152, 198, 237, 270, 
393, 403, 494 

North Sea, 73, 279, 285, 287, 296-9 
passim, 350, 357, 370, 380, 393, 479, 
523, 526, 528 

North Sea Canal, 63, 523 

North-West Territories, 432, 441 

Northampton, U.K., 491 

Northern Ireland, 77, 251, 255, 270, 357 

Northern Sea Route, 335 

Northern Territory, 393, 485 

Northumberland, 357, 490 

Norway, 108, 157, 281-92 passim, 295, 
297, 303, 310, 348, 351, 393, 395-6, 
399, 400, 429, 447, 452, 470, 479, 555, 
557; fishing in, 298-9; forestry in, 337- 
8; hydro-electric power in, 404; in- 
dustry in, 494 

Norwich, U.K., 72 

Notodden, Norway, 404 

Nottingham, U.K., 490 

Nottinghamshire, 357, 491 

Nouadhibou, Mauritania, 64, 80 

Nouakchott, Mauritania, 80 

Nova Scotia, 300, 302, 335, 362 

Novokuznetsk, U.S.S.R., 499 

Novosibirsk, U.S.S.R., 70, 355, 391, 499, 
536 

Nuba, 39, 106 

nuclear power, 342-3, 357, 366, 383, 396, 
401, 411-14, 441, 480, 519 

nuts, 164-7 passim, 277, 307, 324, 558, 
561 

nylon, 229, 253-6 passim, 474, 492 


Oak, 237, 280, 309, 318, 324-5 

Oakville, Canada, 497 

oats, 91, 105, 111, 118, 130, 156-7, 158- 
9, 222, 271, 277, 406 

Ob, River, 335, 520 

ocean transport, 381, 519, 525-31, 532, 
549 

Odda, Norway, 396, 494 

Odendaalrus, S. Africa, 448 

Odense, Denmark, 494 

Odessa, U.S.S.R., 517 

Ohio, 148, 156, 255, 352-3, 386-7 

Ohio, River, 48, 525 

oil, see also petroleum; refineries and re- 
fining, 56, 64, 73, 255, 372-4 passim, 
375-6, 376-9, 377, 383-93 passim, 411, 
450, 473, 476, 479, 481, 488, 491-3 
passim, 497-504 passim; tankers, 56, 
63, 295, 349, 372-3, 378, 383, 386, 
389-91 passim, 481, 488, 527-30 pas- 
sim 

oil palm, 8, 13, 28, 45, 47, 53, 80, 103-4, 


123-4, 186-7, 198, 213, 215, 216-19, 
220, 222, 324, 476, 505, 529, 531, 545, 
561; production and trade, 217-19 

oil seeds, 102-4 passim, 133, 179, 476; 
see also vegetable oils 

oil shales, 367, 382-3 

Okayama, Japan, 502 

Okhotsk, Sea of, 302-3 

Oklahoma, 148, 245, 353-4, 386, 441 

Oklahoma City, 333, 369, 386 

Oldham, U.K., 83 

olives and olive oil, 91, 109-10, 166, 223- 
4, 270 

Omaha, Nebraska, 109, 156, 263, 279, 
476, 497 

Ombilin, Indonesia, 363 

Omsk, U.S.S.R., 498, 517 

Onega, Lake, U.S.S.R., 335 

Ontario, 12, 149, 167, 183, 334-5, 387, 
432, 479 

Ontario, Lake, 61, 497, 523 

OPEC, 553 

open-hearth process, 463 

Oporto, Portugal, 193 

optimum population, 18 

Oran, Argentina, 393 

Orange Free State, 235 

Orange, River, 520 

Orebré, Sweden, 337, 494 

Oregon, 149, 288, 310, 332, 354 

Orinoco, River, 62, 184, 388 

Orissa, 363, 429, 503 

Orkney Islands, U.K., 290 

Oroyo, Peru, 514 

Oruro, Bolivia, 425, 435 

Osaka, Japan, 14 ,72, 249, 501, 515, 518 

Oshawa, Canada, 497 

Oshogbo, Nigeria, 13 

Oslo, Norway, 404, 494, 528 

Osnabriick, W. Germany, 69 

Ostend, Belgium, 299, 516, 523 

Otago, 151, 276, 363 

Ottawa, 68, 335, 497, 524, 535 

Oulu, Finland, 337 

Outardes, River, Canada, 403 

outports, 63, 73, 520 

overcropping, 120-1 

overcutting of forests, 307, 312, 316-17, 
330, 333, 338 

overfishing, 283, 288, 292-301 passim, 


overgrazing, 110, 120-1, 232, 240, 259, 
266, 274, 277, 319, 338 i 

overpopulation, 1, 2-3, 11, 18-21 passim, 
33-4, 47, 50, 53, 84, 101, 131 

overproduction, 97, 106, 148, 150, 179, 
199, 200, 553 

Oviedo, Spain, 362, 429 

Owen Falls, Uganda, 407 

owner-occupied farms, 13, 35, 112-15 
passim, 195 

Oxelösund, Sweden, 494 

Oxford, U.K., 57, 70, 471 

Oyo, Nigeria, 13 

Ozark Plateau, 440 

Paciric Islands, 22, 33, 35, 162-3, 220, 
293, 443, 453, 530-1, 562-3 
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Pacific North-West, 311, 331, 530 

Pacific Ocean, 197, 219, 286-8 passim, 
292, 294, 297, 301-4 passim, 519, 531, 
536 

padi, hill (dry), 24, 101, 120, 131-2, 137, 
205 

padi, wet, 8, 14, 24, 26, 28, 36, 47, 91, 93, 
96-105 passim, 110, 114-15, 122, 125, 
130-9, 141-2, 145, 153, 161, 167, 206, 
251, 260, 277, 304, 326, 545-6, 563; 
cultivation of, 43, 91, 97, 103, 131-4, 
144; geographical requirements of, 
143-4; mechanization of cultivation 
of, 97, 134, 139; multiple cropping of, 
28, 102, 133-4, 135-41 passim, 144; 
types of, 3, 131, 136-40 passim; world 
production and trade of, 135-9 

Pahang, Malaysia, 53, 339, 434 

Pakistan, 31, 34, 61, 66, 68, 102, 106, 114, 
120, 127, 136-40 passim, 153, 163-4, 
173, 183, 195-6, 226, 234, 243-4, 247, 
252, 262-3, 271, 277, 288, 363, 391, 
499, 503, 518, 533, 544, 548, 563; 
hydro-electric power in, 406; rice in, 
137 

Palembang, Indonesia, 392 

palm oil, see oil palm 

Pampas, 7, 67, 91, 105, 108, 143, 151, 
155, 235, 263, 504, 515, 518 

Panama, 184, 309, 561 

Panama Canal, 150-1, 174, 387, 525, 
530-1 

Panama City, 536 

Panay, Philippines, 196 

Paotow, China, 429, 502, 518 

paper and paper industry, 70-1, 146, 
154, 160, 195, 224, 256, 307, 313-16 
passim, 319-20, 325-7, 327-8, 329-39 
passim, 360, 396, 401-6 passim, 446, 
451, 455, 460, 469, 473-6 passim, 484, 
493-4, 497-504 passim, 529, 531, 558 

paraffin, see kerosene 

Paraguay, 172, 324, 339, 393, 520 

Paraguay, River, 520 

Paraguay tea, see yerba maté 

Parana pine, 310, 339 

Parentis, France, 393 

Paris, France, 55-8 passim, 65, 67, 74-7 
passim, 82, 112, 198, 281, 338, 450, 
460, 471, 489, 492, 516, 532, 535-6, 546 
556, 565 

Paris Basin, 67, 82, 109, 112, 151-3 
passim, 191-2, 197-8, 269, 338 

Partition of India and Pakistan, 31, 247, 
252, 503 

Pas de Calais, France, 361, 492 

pastoral farming, see dairy farming, 
herding and pastoralism, nomadic, 
and ranching 

pastoralism, nomadic, see herding and 
pastoralism, nomadic 

pasture, 6, 23, 43, 47, 94, 102, 106-11 
passim, 119, 121, 126, 232, 235, 237, 
240, 260, 265-77 passim, 280, 337 

Patagonia, Argentina, 233, 235, 240, 
272, 276 

Paulo-Alfonso, Brazil, 407 
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Pawtucket, Rhode Island, 245 

Paysandu, Uruguay, 264 

Peace, River, Canada, 145, 149 

pearls, 283, 293, 304 

peasant farms, see smallholdings 

peat, as a fuel, 342-4 passim, 358, 
411 


Pechora, U.S.S.R., 355 

Pecos, Texas, 369 

Pekan Baru, Indonesia, 392 

Peking, China, 66, 247, 502, 517-18, 
536 

pelagic fish, 286-8 passim, 290, 291, 297, 
299, 304-5 

Pemba Island, 167 

Pembina, Canada, 387 

Pembroke, Canada, 335 

Penang, Malaysia, 58, 61, 80, 425, 434 

Pench, India, 363 

Pengkalan, Indonesia, 392 

Pennines, 45, 83, 236, 274, 276, 357, 487, 
491 

Pennsylvania, 148, 269, 345, 351-3 
passim, 366, 373, 384-7 passim, 428, 
465, 480-1, 496 

pepper, 168, 198-9 

Peribonka, River, Canada, 403 

Perm, U.S.S.R., 391, 498-9 

Pernis, Netherlands, 493 

Persian Gulf, 63, 293, 373, 377, 381, 389, 
390, 530 

Peru, 124, 157, 180, 188, 197, 240, 247, 
276, 284, 287, 296, 297, 364, 407, 429, 
432, 440-1, 446-9 passim, 453, 514, 
518, 531, 555, 560; fishing in, 304-5; 
‘petroleum, 393 

Peshawar, Pakistan, 61 

pests, 43, 94-6 passim, 101, 104, 123, 
133, 144-5, 148, 160, 162, 185-90 
passim, 194, 214-19 passim, 225, 240-5 
passim, 259, 266, 307, 313, 315, 319- 
20, 545 

Petaling Jaya, Malaysia, 74, 76, 87 

Peterhead, U.K., 299 

Perth, Australia, 151, 393, 504, 515, 518, 
562 

petrochemicals, 208-11 passim, 229, 
253-6 passim, 360, 376, 376-9, 380-1, 
387, 392-3, 473-4, 476, 479, 481, 486, 
488, 492-4 passim, 497-501 passim, 
504-5, 519 

petroleum, 9, 12, 56, 63-4, 70-3 passim, 
83, 90, 106, 253-6 passim, 284, 292-6 
passim, 307, 324, 328, 339, 342-5 
passim, 348-57 passim, 360-3 passim, 
366-93, 395-414 passim, 426, 440, 446, 
455, 457, 460, 473, 478-81 passim, 
485, 488-90 passim, 494-503 passim, 
509, 513-19 passim, 527-31 passim, 
545, 548, 552-63 passim; origin and 
occurrence of, 367-8, 417; properties 
and nature of, 367; prospecting and 
drilling for, 295, 366, 368-72, 382-5 
passim, 420, 425, 547; reserves and oil 
industry, 382-4; transport and storage 
of, 372-4, see also oil tankers and pipe- 
lines; uses of, 379-80; world produc- 
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tion and trade of, 384-93; see also oil 
refining and refineries, and oil shales 
Petrozavodsk, U.S.S.R., 335 
Phangnga, Thailand, 434 
pharmaceuticals, 223, 350, 379, 474, 490 
Philadelphia, New Jersey, 56, 64-5, 387, 
472, 496, 529 
Philippines, 3, 23-30 passim, 52, 70, 91, 
100, 103, 120, 131, 134, 138-41 passim, 
144, 165-6, 196, 204, 220, 278, 295, 
318, 330, 338, 363, 429, 432, 444, 520, 
534, 536, 563; abaca in, 252; forestry 
in, 339 
Phoenix, Arizona, 535 
Phonecians, 519 
phormium, 252 
phosphate, 12, 102, 124, 146, 235, 418, 
453, 474, 486, 561-2 
Phuket, Thailand, 434 
phylloxera, 95, 189-90 
pigs, 8, 96, 101-2, 105, 111-16, 154-8 
passim, 258-9, 267, 270-3 passim, 277-— 
9, 280-1 
pilchard, 83, 287-90 passim, 297, 299, 302 
Pilsen, Czechoslovakia, 338 
pine, 127, 310, 325-6, 332-5 passim 
pineapples, 103, 164, 166, 205, 476, 479, 
504 
Pingsiang, China, 518 
Pinsiang, China, 503 
Pipelines, 42, 56, 63-4 passim, 70, 255, 
296, 349, 362, 372-3, 374, 377-83 pas- 
sim, 386-93 passim, 396, 481, 498, 509, 
516, 518, 519, 530 
Pittsburgh, Pennsylvania, 71, 83, 272, 
353, 359-60, 366, 387, 428, 465-7 
passim, 487, 496, 534 
Pittsfield, Massachusetts, 333 
plaice, 286-8 passim, 297, 299, 302 
plankton, 283-6 passim, 292-4 passim, 
297-301 passim, 304 
plantains, see bananas 
plantations and estates, 2, 7, 13, 25, 28, 
32-5 passim, 47, 50-1, 96-101 passim, 
103-4, 105, 112, 115, 122-3, 165-6, 
192, 195-6, 203-10 passim, 213-15, 
216-20 passim, 244, 247, 273, 323-4, 
340, 485, 547-8, 561, 563; cocoa, 182- 
3; coffee, 179-82; oil palm, 216-19; 
rubber, 39, 203- 10 passim, 324; tea, 
171-5 passim, 181 
plastic, 83, 154, 210, 221, 223, 251, 256, 
260, 267, 271, 280, 293, 320, 324, 376- 
80 passim, 433, 435, 440, 460, 471-4 
passim, 477, 484, 488, 494, 501, 504, 
563 
Plate Estuary, 8, 272, 504, 531 
platinum, 376, 417-20 passim, 426, 450, 
561 
Ploesti, Romania, 393 
Plymouth, U.K., 59, 68 
Po Valley, Italy, 192, 494 
podzols and podzolic soils, 5, 143-4, 149, 
153-4 i 
Pokhara, Nepal, 61 
Poland, 117, 159-63 passim, 198, 248, 
251-2, 270, 278-80 passim, 299, 338, 
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345, 348-51 passim, 360, 363, 393, 411, 
441, 480, 523, 555, 558; coal in, 362; 
industry in, 494 

polar regions, 5-6, 23, 31, 44, 56, 120, 
130, 142, 308, 370, 383, 508, 532, 545, 
549; see also Antarctic and Arctic 

polders, 65, 126, 143, 153, 268, 270, 

political instability, 30, 39, 44, 84-5, 209, 
377, 390, 393, 408, 458, 485, 488, 507 

pollution 9, 21, 86-8 passim, 288, 291, 
294-6 passim, 301, 326, 328, 348-9, 
379, 384, 396, 411-14 passim, 421, 459, 
487 

polymerization, 253, 376, 380, 383, 474 

Polynesians, 519 

Pontiac, Michigan, 496 

Pontrerillos, Chile, 431 

population, 1-37, 45, 543, 546-7; age 
and sex structure of, 1, 14-18, 21; 
growth of, 1-3 passim, 9, 19, 25, 139, 
141, 244, 260, 325, 386, 457, 546; 
distribution of, 1, 3-21, 32, 84; density 
of, 4-7 passim, 10-14 passim, 19, 24, 
81, 85, 102, 321; pressure, 8, 11, 37, 
52-3, 141, 144, 152, 458; problems in 
advanced countries, 20-1; problems in 
underdeveloped countries, 18-20; 
world distribution of, 5-9 

porcelain, see pottery 

Pori, Finland, 337 

pork, 263, 267, 270, 277-9 passim 

Port Arthur, Canada, 150, 403 

Port Edward, Canada, 288 

Port Elizabeth, S. Africa, 561 

Port Francqui, Zaire, 518 

Port Glasgow, U.K., 491 

Port Harcourt, Nigeria, 187, 217, 377, 
391, 561 

Port Hedland, Australia, 64, 393 

Port Kembla, Australia, 504 

Port Melbourne, Australia, 504 

Port Radium, Canada, 56 

Port Said, Egypt, 65, 530, 562 

Port Suez, Egypt, 351 

Port Sunlight, U.K., 491 

Port Swettenham, Malaysia, 80 

Port Talbot, U.K., 491 

Portland, Maine, 301 

Portland, Washington, 149, 531 

Porto Marghera, Italy, 494 

ports, 33, 42, 54-8 passim, 62-5, 68, 70, 
72-4, 75, 80, 83, 186, 286, 347, 408, 
411, 419, 467, 470, 480-3 passim, 488, 
500, 518-20 passim, 523-30 passim, 548 

Portsmouth, New Hampshire, 470 

Portsmouth, U.K., 68 

Portugal, 16, 33-4, 109-10, 163, 187-93 
passim, 224, 234, 248, 276, 284, 297- 
300 passim, 324, 445, 531, 555, 561 

postal services 539 

Postmasburg, S. Africa, 444 

potash (potassium), 70, 92, 102, 104, 123, 
124, 125, 143-4, 149, 178, 182, 417, 
420, 426 453, 473-4, 493, 497 

potatoes, 24, 95, 111, 118, 123, 163, 189, 
382, 473 

Potosi, Bolivia, 425, 435 


Potowar, Pakistan, 391 

pottery, 358, 380, 440, 444, 446, 453-6 
passim, 477, 484, 490-3 passim, 496, 
501, 503 

poultry, 8, 25, 79, 101-2, 111-12, 118, 
146, 154, 157-8, 260, 267, 270, 273, 
279-80 

power, see fuel and power 

Prai, Malaysia, 467 

prairie soils, 143, 149, 156 

Prairies, 7, 11-12, 46, 49, 91, 95-9 
passim, 105, 108, 111, 134, 143, 145, 
148-9, 236, 242-5 passim, 263, 308, 
319, 333-4, 362, 387, 403, 497, 515-16, 
524-5, 530 

Prescott, Canada, 402 

Pribilof Islands, Alaska, 292 

prices of commodities, 54, 97, 99, 109, 
111, 114, 116, 123, 136, 140-1, 152, 
173, 176, 179, 187, 196, 198-200, 202- 
6 passim, 211, 224, 226, 244, 255, 281, 
413, 435, 446, 457, 540, 553 

Prince Edward Island, 300 

Prince George, Canada, 334 

Principé Islands, 187 

printing and publishing, 68, 456, 469, 
477, 484, 491, 493, 496, 504 

protein, 102, 108, 110, 131, 133, 140-1, 
145-6, 161-4 passim, 223, 259-60, 280, 
283-4, 299 

Protestants, 26, 29, 77 

Provence, France, 192 

Providence, Rhode Island, 496 

Provo, Utah, 428 

Pueblo, Colorado, 428 

Puerto Ayacucho, Venezuela, 62 

Puerto Cabello, Venezuela, 388 

Puerto La Cruz, Venezuela, 377, 388 

Puerto Montt, Chile, 518 

Puerto Rico, 197, 561 

Puget Sound, 332 

pulp and pulp industry, 70, 224, 229, 246, 
253-6 passim, 307, 313-16 passim, 319- 
20, 325-7, 327-8, 329-38 passim, 360, 
396, 401-4 passim, 455, 460, 496, 474, 
476, 479, 487, 494, 497-503 passim, 
529, 531, 547, 558, 563 

pulses, see leguminous crops 

Punjab, 103, 131, 153, 221, 

Punta Arenas, Chile, 393 

Pygmies, 22-3 

Pyongyang, N. Korea, 536 

Pyrenees, 338, 404, 429 


247, 406 


QATAR, 377, 388, 390 

quarrying, 420-4 passim, 453, 473 

Quebec, 12, 334-5 

Quebec City, 12, 63, 335, 396, 427-8, 
451, 479, 497, 523, 529, 535 

quebracho, 280, 320, 324, 339 

Queensland, 103, 131, 196, 264, 271, 293, 
363, 393, 407, 504, 515 

Quetta, Pakistan, 363 

Quincy, Massachusetts, 470, 495 

Quito, Ecuador, 536 

Qum, Iran, 390 

quotas, 97, 199-200, 292, 459, 552 


Race, 1, 9, 21-2, 25, 28-9, 32, 35, 552, 
561; in South-East Asia, 27-8 

ragi, 161 

railways, 8, 13, 33, 36, 61, 65-74 passim, 
80, 83, 96, 104-5, 108, 119-20, 127, 
149-51 passim, 165, 173, 178-9, 182, 
185-7 passim, 207, 213, 263-4, 307, 
311-13 passim, 316, 318, 325, 330, 
333-4, 339, 342, 346-63 passim, 372, 
379, 390, 396, 404, 419-20, 428, 456- 
62 passim, 472, 480, 483-9 passim, 
492-9 passim, 502, 508-9, 512, 513-19, 
520-1, 524-7 passim, 533-5, 547, 549 

ramie, 252-3 

Rance, River, France, 404 

ranching, 7, 13, 24-5, 45, 50, 65, 99, 106- 
7, 108-9, 113, 115, 118, 151, 259-60, 
263-6 passim, 271, 276, 284 

Rangoon, Burma, 313, 316, 392 

Raniganj, India, 363 

Ranong, Thailand, 434 

Ras Tanura, Saudi Arabia, 377, 390 

Ratnagira, India, 429 

Rawalpindi, Pakistan, 503 

raw materials, as an industrial location 
factor, 327-8, 379, 464-7, 479-80 

rayon, 154, 224, 229, 238, 253-6 passim, 
307, 327, 334-5, 338, 474, 487, 492-3 

Recife, Brazil, 12, 536 

recreation, 9, 74, 76, 85, 128, 259, 318-23 
passim, 423 

Red, River, U.S.A., 12 

Red Sea, 61, 175, 293 

Redwater, Canada, 387 

reindeeer, 23, 107-8, 258, 545 

religion, 1, 9, 12, 19, 21-2, 25, 26~7, 31-2, 
39, 47-8, 51, 56-7, 70, 77, 96, 102, 131, 
189, 259-62 passim, 277, 459, 552; in 
South-East Asia, 29 

Remscheid, W. Germany, 361, 492 

Renfrew, Canada, 335 

Renfrew, U.K., 491 

resort towns, 42, 54-5, 56-7, 70, 74, 537 

Reykjavik, Iceland, 286 

Rheims, France, 192 

Rhine Valley, 46, 61, 190-3 passim, 248, 
294, 350-1, 361, 393, 483, 489, 492, 
521-3 passim, 558 

Rhodesia, 34-5, 79, 226, 265, 271, 364, 
444, 451, 516, 536, 552, 561 

Rhone Valley, 64, 126, 139, 192, 269, 
299, 404, 521-2 

Rhéne-Rhine Canal, 521-3 

rice, see padi 

Rice Research Institute, Manila, 131, 
139 

Richmond-on-Thames, U.K., 74 

Richmond, Virginia, 65 

Ridley, Henry, 204 

Rift Valley, Africa, 180, 407 

Rio Bermejo, Bolivia, 393 

Rio de Janeiro, Brazil, 12, 59, 77, 82, 85, 
178, 504, 531, 536 

roads, 13, 41, 46-9 passim, 52-5 passim, 
61, 65, 67, 70-86 passim, 96, 104, 108, 
119-20, 127, 149-50, 178-9, 182, 185- 
7 passim, 213, 216, 311-13 passim, 318, 
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330, 333, 335, 339, 347, 356-9 passim, 
369, 372, 390, 396, 419, 458, 465, 480, 
483-9 passim, 492-4 passim, 497, 502, 
507-8, 510-13, 514-21 passim, 524-5, 
534, 547 

robber industries, 283, 307, 416 

Rochdale, U.K., 83, 491 

Rochester, New York, 72 

Rocky Mountains, 12, 61, 109, 149, 272, 
311, 334, 344, 352, 354, 382, 386, 398, 
401-2, 440, 452, 514 

Romania, 117, 152, 158, 193, 248, 251-2, 
338, 366, 393, 523, 555 

Romans, 57, 67, 75, 188, 236, 287, 348, 
366, 438, 510-11, 519, 521 

Rome, Italy, 44, 57, 67, 70, 404, 494, 
535-6 

Rome, Treaty of, 554 

root crops, 24, 91-2, 110-11, 123-4, 161- 
3 passim, 167, 189, 197, 

Rosario, Argentina, 109, 151, 264, 504 

Rosebery, Australia, 440 

Rostov, U.S.S.R., 498 

rotation, 24, 93, 95, 101, 111, 121, 123, 
141, 143, 148, 156-63 passim, 184, 197, 
220-2 passim, 247, 249, 315, 319 

Rotherham, U.K., 357, 491 

Rotterdam, Netherlands, 63, 65, 73, 80, 
173, 360, 378, 393, 470, 483, 488, 493, 
523, 528, 556, 558 

Roubaix, France, 237, 492 

Rourkela, India, 363, 503 

route centres, 55, 64-7 passim 

rubber, 8, 25, 28, 45, 47, 53, 67, 72, 92, 
96, 99, 103-4, 121, 123, 138, 173, 198- 
9, 202, 203-12, 213, 215, 219-20, 320, 
326, 455, 469, 471, 474, 477, 480, 488, 
504-5, 513, 518, 526, 529-33 passim, 
544-8 passim, 555-8 passim, 563; 
boom in Brazil, 203-4; cultivation of, 
205-6; geographical requirements of, 
204-5; processing of, 206-7, 210; pro- 
duction and trade of, 207-10; sources 
of natural, 203, 323; uses of, 212; see 
also synthetic rubber 

Rubber Research Institute, Malaysia, 
208 

Rugby, U.K., 489 

Ruhr, 56, 85, 351, 358-61 passim, 423, 
429, 480, 492, 523 

Runcorn, U.K., 491 

rural indebtedness, 773-15, 244 

rural resettlement, 9, 52-4, 55 

Russia, see U.S.S.R. 

Rustenburg, S. Africa, 444, 450 

Rutherglen, U.K., 491 

Rwanda, 435 i 

rye, 105, 111, 118, 130, 158, 159-60, 277 

Ryukyu Islands, 392 


Saar, 361 

Saarbriicken, W. Germany, 493 

Sabah, 70, 188, 252, 339, 363, 534 
Sable Bank, 300 ; 
Safaniya, Saudi Arabia, 390 

Saginaw Bay, 354 ` 
Saguenay, River, Canada, 334, 403, 436 
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Sahara Desert, 4, 22, 91, 94, 106-7, 120, 
157, 182, 277, 371, 373, 391, 510, 514 

Saigon, S. Vietnam, 77, 210 

St. Andrews, U.K., 57 

St, Etienne, France, 361, 492 

St. Gallen, Switzerland, 494 

St. Helena, 61, 83, 252 

St. Helens, U.K., 491 

St. John, N.B., Canada, 150, 335 

St. John’s, Newfoundland, 286, 301 

St. Lawrence Seaway, 150, 334, 353, 362, 
402-3, 428, 520, 523-4, 529 

St. Lawrence Valley, 11-12, 48, 61, 269, 
291, 334-5, 373, 401-3 passim, 470, 
483, 497, 521-5 passim 

St. Louis, Missouri, 72, 156, 263, 279, 
353, 497, 525, 535 

St. Maurice, River, Canada, 403 

St. Moritz, Switzerland, 57 

St. Paul, Minnesota, 279, 497 

St. Pierre Bank, 300 

Sakhalin, Island, 303, 355, 391 

Salekhard, U.S.S.R., 335 

Salisbury, Rhodesia, 505, 536 

Salisbury, U.K., 75 

salmon, 286-8 passim, 291, 294, 299-303 
passim, 497 

salt, 65, 70, 168, 184, 284, 286, 366, 368, 
386, 417, 420, 426, 452, 453, 473-4, 
481, 491, 493, 503, 549 à 

Samarinda, Indonesia, 363 

Samarkand, U.S.S.R., 499 

Sambre Valley, Belgium, 362, 480, 492- 
3523 

Samoyeds, 22, 107 

San Andreas Fault, 75 

San Diego, California, 497 

San Francisco, California, 75, 174, 373, 
386, 428, 497, 528, 531, 534, 536 

San Juan, Argentina, 193 

San Juan, Colombia, 450 

San Joaquin Valley, California, 110, 387 

San Manuel, Arizona, 447 

Sanandita, Bolivia, 393 

Sandakan, Malaysia, 70, 339 

Santa Elena, Ecuador, 393 


* Santander, Spain, 429 


Santiago, Chile, 193, 504, 536 

Santos, Brazil, 12, 177-8 

São Francisco, River, Brazil, 407 

São Paulo, Brazil, 12, 67, 177-8, 188, 
471, 504, 536 

São Tomé, 187 

Saône Valley, France, 64, 192, 404 

Sapele, Nigeria, 217 

Sapporo, Japan, 57, 502 

Sarany, U.S.S.R., 444, 498 

Saratov, U.S.S.R., 391, 499 

Sarawak, 168, 339, 392, 534 

sardine, 83, 286-8 passim, 
passim 

Sardinia, 287, 299 

Sarnia, Canada, 373, 497 

Sarpsborg, Norway, 338, 404 

Saskatchewan, 149, 387 

sare communications, 397, 470, 540- 
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Saudi Arabia, 164, 377, 388, 390, 563 

Sault-Ste.-Marie, Canada, 62, 403, 523 

sausages, 156, 267, 278-9 

savanna, 7, 12, 24, 35-6, 44, 65, 101, 106, 
109, 142, 145, 220-1, 258-66 passim, 
308, 340, 399, 407-8, 545 

Savannah, Georgia, 333 

sawnwood, 70, 325-39 passim, 476, 479 

Saxony, 358, 362, 480, 489, 493 

Scandinavia, 16, 23, 31, 50, 70, 107, 111, 
158, 189, 281, 287, 310, 315, 322, 328, 
335-8 passim, 344, 351, 398, 492-3, 
523, 558 

Scania, 152, 198 

Scheele, K., 445 

Schefferville, Canada, 428, 466 

Schiedam, Netherlands, 493 

Schoonebeck, Netherlands, 393 

Schoonebeck, W. Germany, 393 

Schuylkill, Pennsylvania, 353 

Scotland, 51, 58, 158, 189, 234, 256, 261, 
267, 270-4 passim, 290, 337, 357, 382, 
396, 436, 480, 491, 546 

Scranton, Pennyslvania, 353 

scrap metal, 425-6, 438-9, 462-3, 467-8, 
480 


Scunthorpe, U.K., 357, 427, 429, 466 

Seattle, Washington, 149-50, 288, 301, 
332, 387, 497, 531 

Seine, River, 55, 521 

Selangor, Malaysia, 138 

Selukwe, Rhodesia, 444 

Sendai, Japan, 136 

Senegal, 161, 163, 221, 518, 561 

Sennar Dam, Sudan, 408 

Sept Iles, Canada, 428 

sequoia, 310, 317, 332 

Seria, Brunei, 392 

sericulture, 237-8, see also silk 

sertao, 7, 188, 265 

sesame seed, 224, 382 

Seto, Japan, 501 

settlement, 5-8 passim, 12, 20, 39-88; 
administrative, 42, 51, 55, 68, 81-2, 
see also capitals, political; cultural, 42, 

_ 55-7 passim, 68, 69-70; defensive, 42- 
8 passim, 55, 57-8, 59, 66, 68-9, 74-5, 
84; evolution of, 47-8, 51-2, 53, 67, 
75; function of, 42, 51, 54-5, 67~ 75, 
76, 82; planned, 44-5, 47, 68, 105, see 
also new towns, and rural resettlement, 
tural, 39, 42-54, see also rural resettle- 
ment; siting factors of, 39, 41, 42-5, 
46, 55-9, 63, 67-8, 75, 286, 299, 304; 
situation of, 41-2, 55-6, 59, 60-7, 68, 
75; urban, 39, 42, 55-88 

settlement pattern, 39-42 passim, 45-51, 
54; dispersed, 40, 46, 48-51, 52, 54, 
105; linear, 41, 46-8 passim, nucleated, 
40, 46-8, 51 

Severn Valley, 358 

Shakespeare, William, 70 

Shanghai, China, 72, 247, 392, 429, 483, 
502-3, 518, 531 

Shannon, Ireland, 358, 399, 535 

Shannon, River, Australia, 407 

Shansi, China, 345, 355-6, 429, 502 
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Shantung, China, 355, 429 

share cropping, 113, 242, 244 

Sharon, Pennsylvania, 496 

sheep, 8, 23, 45, 51, 94, 102, 105-11 
passim, 121, 154, 158, 229-30, 234-7 
passim, 258, 260, 272-3, 274-7, 280, 
320, 477, 491, 545; breeds of, 230-1, 
235, 274, 276; farming, 230-1, 233-6 
passim, 274, 276; geographical re- 
quirements of, 240-1 

Sheet Harbour, Canada, 335 

Sheffield, U.K., 357, 465, 491 

Shellhaven, U.K., 63 

Shensi, China, 345, 355-6, 392, 502 

Shenyang, China, 502, 517 

Sheridon, Canada, 432 

Shetland Isles, 290, 299 

shifting cultivation, 7, 24-5, 28, 42, 94-5, 
100-1, 120-1, 155, 162, 273, 308, 313, 
316, 318, 340 

Shikoku, Japan, 136 

shipbuilding, 70, 73, 284, 286, 299, 301, 
309, 316, 323-5 passim, 358, 363, 460, 
469, 470-1, 473, 482, 486, 490-7 pas- 
sim, 501-4 passim 

Shizuoka, Japan, 174 

shoes, see footwear 

Sholapur, India, 247, 503 

Shropshire, 358 

Shuifeng Dam, N. Korea, 406 

Sian, China, 247 

Siberia, 5, 22-4 passim, 31, 56-7, 65, 91, 
106-8 passim, 145, 246. 265, 268, 303, 
310, 335, 339, 344, 351, 354-5, 360, 
383, 391, 404-6, 428-9, 440, 447, 450, 
499, 515, 517, 545 

Sicily, 109, 167, 189, 192, 299, 494 

Sidon, Lebanon, 373, 377, 390, 530 

Siegerland, W. Germany, 429, 492 

Siemens, Charles, 463 

Sierra Leone, 219, 309, 421, 430, 451, 561 

Si-Kiang, China, 10, 135, 144, 196, 406, 
429, 503 

Silesia, 362, 480, 489, 494 

silk, 234, 237-9, 255-6, 260, 469, 474-5, 
492, 494, 500-1, 546-9 passim 

silver, 56, 70, 83, 417, 424, 426, 430, 437- 
40 passim, 448-9, 545, 548-61 passim 

silviculture, 312, 322, 337-8 

Simla, India, 57 

Simplon Pass, Switzerland, 516 

Sinai, 391 

Sind, 137, 247 

Sindiri, India, 503 

Singapore, 4, 30, 36, 57-61 passim, 67, 
69, 72-3, 79, 158, 199, 305, 321, 377, 
392, 425, 433-4, 459, 470, 479, 485, 
488, 499, 528-31 passim, 536, 538, 558, 
563; industry in, 504 

Singaren, India, 363 

Singhbhum, India, 429, 444, 503 

Singkap, Indonesia, 435 

Singu, Burma, 392 

cnet China, 10, 37, 392, 429, 503, 
1 

Sinsi Dam, India, 406 

Sioux City, Iowa, 279, 534 


sisal, 7, 229, 252, 475, 561 

Skeena, River, Canada, 301-2 

slate, 56, 423, 453 

Slater, Samuel 481 

slaves, 13, 32, 35, 241, 244 

smallholdings, 7, 25, 47, 50-1, 96, 99, 
102-4 passim, 112-13, 116, 135, 141, 
165, 173-88 passim, 192, 195, 205-10 
passim, 213-15, 216-19 passim, 241-4 
passim, 273, 324 

smelting, techniques of, 424-5, 461-4 

Smethwick, U.K., 85 

Snowy, River, Australia; 396, 407, 504 

soap, 215, 217, 220-4 passim, 284, 292, 
324, 453, 473-4, 491-2 

Soekarno, President, 27, 209, 485 

Sofiya, Bulgaria, 536 

softwoods, 309-15 passim, 325-7 passim, 
331, 339, 499 

Soil Bank policy, 97, 150, 319 

soil erosion, 92, 101, 104, 110, 119-21, 
123, 127-8, 178-81 passim, 188, 204-6 
passim, 214, 240, 244-5, 259, 266, 274, 
277, 307, 313-22 passim, 338-9, 421 

soil exhaustion, 24, 101, 121, 123, 176-8 
passim, 182, 188, 214, 241-5 passim, 


Sokoto, Nigeria, 13 

solar energy, 342, 366, 411 

Solingen, W. Germany, 361, 492 

Sologne, France, 338 

Somerset, 276 

Soo Canal, 63, 521, 523 

sorghum, 102-3, 130, 133, 136, 143, 160- 
1, 277 

South Africa, 7, 22, 31-6 passim, 67, 70, 
79, 105-6, 109-10, 146, 154-5, 166-7, 
189-90, 194, 197, 231-4 passim, 265-7 
passim, 271, 280, 292, 304, 310, 324, 
340, 347, 363, 418, 430, 432, 435, 441-8 
passim, 450-1, 505, 519, 526, 531, 536, 
552; coal in, 364; sheep in, 235, 274-7; 
trade in, 561; wine in, 193 

South America, 3, 20-4 passim, 31-5 
passim, 66, 76-9 passim, 87-8, 100, 
107-12 passim, 154, 158, 163, 168, 
183-4, 195, 203, 221, 226, 230-1, 235, 
252, 260, 262, 265-6, 281, 284, 286, 
296, 310, 316, 318, 324, 339, 340, 391, 
400-1, 435, 451, 467, 513, 519, 530-1, 
535-6, 545, 548, 554-5, 560; coal in, 
364; cocoa in, 187-8; coffee in, 177- 
80; hydro-electric power in, 406-7; 
industry in, 504; iron ore in, 429; pe- 
troleum in, 393; railways in, 518; 
sheep in, 276; wheat in, 151 

South Australia, 193, 393, 429 

South China Sea, 391 

South-East Asia, 6, 22, 33, 35, 39, 43, 47, 
79, 100-103 passim, 114, 127, 131-4 
passim, 162, 165, 167, 189, 196, 203, 
207, 213, 216-17, 220, 226, 247, 277-8, 
291, 309-14 passim, 323, 340, 371, 377, 
433, 435, 456, 485, 488, 499, 515, 519- 
20, 529-31 passim, 536, 548, 555, 558, 
562; coal in, 363; fishing in, 305; 
forestry in, 339; human diversity in, 


27-31; hydro-electric power in, 406, 
petroleum in, 392; rubber in, 204, 208- 
10; trade in, 563 

South Shields, U.K., 491 

South, The, U.S.A., 31, 35, 48, 98, 154, 
163, 194-5, 221, 236, 244-6 passim, 
254-5, 310, 315-19 passim, 324, 328, 
332-3, 337, 402, 476, 481, 486-7, 525 

South West Africa, 440, 446, 451 

Southampton, U.K., 63, 73, 528-9 

Soviet Union, see U.S.S.R. 

Soviet Supreme Economic Council, 354 

sovkhoz, see state farms 

soya beans, 102-3, 105, 111, 148, 156, 
159, 163, 202, 215, 220, 222-3, 224, 
271, 277, 279, 382 

Spain, 16, 33-4, 44, 109-10, 115, 131-2, 
139, 151-2, 163, 166, 184, 188, 189- 
91 passim, 224, 230, 234, 248, 276, 284, 
295-8 passim, 300, 318, 324-5, 413, 
427, 466, 531, 539, 550, 558; coal in, 
362; fishing in, 299; iron ore in, 429; 
wine in, 192-3 

Sparrows Point, Maryland, 64, 73, 467, 
470 


specialization of production, 271, 456, 
543-5 passim, 551, 554 

spices, 34, 167-8, 287, 324, 546-9 passim, 
555, 561 

spirits, 189, 226, 552 

Spode, Josiah, 490 

Springfield, Massachusetts, 496 

spruce, 310, 326-8 passim, 332-5 passim 

Staffordshire, 357-8, 489-90 

Standard Malaysian Rubber, 209 

standard of living, 2-3, 9, 16-21 passim, 
25, 31, 35, 72, 75, 99, 109, 113-18 
passim, 141, 156, 160-1, 185, 214, 226, 
239, 245, 255, 260, 267, 324-5, 330, 
335-6, 378, 456-9 passim, 488, 532, 
534, 541, 546-7, 551, 558 

Stassfurt, E. Germany, 124, 453, 479, 
493 

state farms, 51, 96, 102, 105, 107, 117-19, 
127, 152, 235, 242, 246 

stations sheep, 45, 115, 232 

Stavanger, Norway, 286, 298, 494 

steam power, 56, 90, 236, 342-3, 348, 
456, 470, 472, 480, 488, 507, 509, 513- 
15 passim, 519 

steel, 64, 71, 73, 325, 344-5, 348, 351-63 
passim, 369, 402-3, 416, 420, 425-30 
passim, 435-49 passim, 456, 461-8, 
469-71 passim, 474, 479-83 passim, 
487, 491-3 passim, 497-504 passim, 
519, 525, 529, 558, 560, 563; see also 
iron and steel industry, and iron and 
steel, integrated plants 

steel, stainless, 442, 444, 460, 463 

Steppes, 7, 94, 105, 107, 127, 143, 145, 
151, 242, 263, 308, 515 

Stevenson Restriction Scheme, 210 

Stockholm, Sweden, 281, 493, 528 

Stockholm, Convention of, 555 

stockpiles, 199, 435, 553 

Stockton-on-Tees, U.K., 490, 513 

Stock-on-Trent, U.K., 357, 490 
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Stone Age, 156, 258, 416 

Stratford-on-Avon, U.K., 70 

Stuttgart, W. Germany, 338, 471, 493 

subsidies, 97, 141, 152, 196-7, 210, 459, 
479, 485, 552 

subsistence crops and subsistence farm- 
ing, 24-5, 28, 33, 35, 95, 99, 100-3, 
109, 113, 115, 123, 160-5 passim, 171, 
178, 214, 476 

Suchow, China, 518 

Sucre, Bolivia, 393 

Sudan, 22, 33, 39, 106, 161, 213, 240, 247, 
340, 408, 562 

Sudbury, Canada, 432, 442-3, 446, 450 

Suez Canal, 151, 377, 389-90, 516, 525, 
529-30 

sugar, 3, 28, 33-4, 47, 53, 102, 133, 146, 
164, 168, 172, 178, 184-5, 188-9, 194- 
8, 199, 202, 213, 469, 476, 479,492-4 
passim, 504, 518, 529, 545, 548, 552, 
557-63 passim, 

sugar beet, 110-11, 123-4, 163, 194, 197- 
8, 406; geographical requirements of, 
184; production and trade, 198 

sugar cane, 8, 102-3, 179, 194-7, 198, 
382, 504, 560-2 passim; cultivation 
and processing of, 194-5; geographic- 
al requirements of, /83-4; production 
and trade of, 195-7 

Sui, Pakistan, 391 

Sukkur, Pakistan, 392 

Sullivan Mines, Canada, 439, 441 

sulphur, 70, 94, 203, 212, 367, 375-6, 
380, 383-4, 386-7, 418, 420, 426, 442, 
448, 452-3, 461-3 passim, 473-4, 481, 
500 

Sumatra, Indonesia, 27, 102, 174, 180, 
209, 219, 225, 363, 370, 392, 435, 440, 
518, 548 

Sunda Shelf, 303, 305, 370 

Sunderland, U.K., 490 

Sundsvall, Sweden, 337 

sunflower seed, 224 

Sungei Lembing, Malaysia, 434 

Superior, Lake, 61, 83, 150, 403, 427-8, 
431, 467, 523 

Surinam, 437 

Surma Valley, India, 173-4 

Sutlej Valley, 391 

Sverdlovsk, U.S.S.R., 499, 517 

Swanland, Australia, 151, 309, 339, 504 

Swansea, U.K., 358, 491 

Swaziland, 561 

Sweden, 61, 66, 70, 73, 115, 152 159, 170, 
185, 198, 270, 278, 281, 284, 287, 297, 
299, 310, 316, 319, 327-30 passim, 335, 
362, 396-400 passim, 404, 413, 426-7, 
466, 471, 479, 488-9, 537, 541, 546, 
555-8 passim; forestry in, 337; hydro- 
electric power in, 405; industry in, 
493-4; iron ore in, 429 

sweet potatoes, 138, 163, 205 

Swindon, U.K., 65 

swine, see pigs 

Switzerland, 21, 46, 57, 61, 74, 80, 108, 
111, 152-3, 157, 185, 238-9, 267, 270, 
348, 351, 396—404 passim, 464, 488-9, 


587 


522-3, 537, 541, 545-6, 555-6; cattle 
in, 268; hydro-electric power in, 404; 
industry in, 494 

Sydney, Australia, 72, 261, 275, 358, 363, 
471, 483, 504, 528, 531, 536, 562 

Sydney, Canada, 362 

Sylhet, Bangla Desh, 391 

synthetic fibres, 195, 202, 229-30, 233-7 
passim, 243-51 passim, 253-5, 256, 
260, 267, 315, 325, 327, 350, 360, 376- 
80 passim, 469, 473-7 passim, 487,491- 
4 passim, 500-1; cellulose, 229, 242, 
246, 253, 256, 307, 327, see also rayon; 
non-cellulose, 229, 253, 256 see also 
nylon 

synthetic rubber, 202, 208, 270-11, 224, 
256, 274, 376-80 passim, 473-4, 496-7, 
501 

Syria, 224, 234, 373, 390 

Syriam, Burma, 392 

Szczecin, Poland, 299, 523 

Szechwan, China, 10, 135, 174, 247, 345, 
355, 392, 503 


TACHING, China, 392 

Tacoma, Washington, 332 

Tagil, U.S.S.R., 485, 498 

Tagus Valley, 193 

Taihoku, Taiwan, 175 

Taimyr, U.S.S.R., 355 

Taiping, Malaysia, 423, 434 

Taitung, Taiwan, 518 

Taiwan, 134, 138, 163, 166, 172, 174, 
195-6, 249, 278, 284, 363, 392, 429, 
459, 499, 503, 531 

Taiyuan, China, 429, 502 

Tajimi, Japan, 501 

Takaupa, Thailand, 434 

Takoradi, Ghana, 62, 80, 186, 561 

Talara, Peru, 393 

Tamil Nadu, 247 

Tampere, Finland, 337 

Tampico, Mexico, 387, 561 

Tandjung, Indonesia, 392 

Tangier, Morocco, 61 

Tanjong Karang, Malaysia, 138 E 

tanning, 260, 280, 455, 477, 492, 497, 504 

Tanzam Railway, 432, 516, 519 

Tanzania, 161, 175, 252, 318, 451, 518, 
536, 538, 561 

tapioca, see manioc. 

Taranaki, N. Zealand, 111, 270, 276 

Taranto, Italy, 494 

Tarbela Dam, Pakistan, 127 

tariffs and duties, 96, 152, 188, 197, 
A 270, 459, 552, 553-8 passim, 

62 

tar sands, 382-3, 387 

Tartagal, Argentina, 393 

Tashkent, U.S.S.R., 517, 536 

Tasmania, 309, 339, 363, 407, 440-1 

Tata, Jamshedji, 503 

Tatung, China, 355, 502 

Tauchin, China, 435 

Tavda, U.S.S.R., 335 

Tavoy, Burma, 434 

Tawau, Malaysia, 70, 339 
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Tayeh, China, 429, 503 

tea, 3, 8, 25, 47, 72, 92, 95-6, 103-4, 164, 
170, 171-5, 184-5, 198-9, 210, 213, 
267, 476, 518, 529, 531, 545-8 passim, 
557, 560-3 passim; cultivation and 
processing of, 171-2, 173-4, 181; geo- 
graphical requirements of, /8/; pro- 

` duction and trade of, 172-5 

teak, 71, 308-13 passim, 316-17, 339, 
531, 563 

Tees Valley, U.K., 378 

Teheran, Iran, 390, 536 

Tel Aviv, Israel, 530 

telecommunications, 396, 416, 539-41, 
565 


Telemark, Norway, 494 

Telford, Thomas, 510 

Temblador, Venezuela, 377 

tenant farmers, 105, 112-14 passim, 141, 
244 

Tennessee, 127, 226, 353 

Tennessee Valley, 127-8, 245-6, 322, 
333, 402-3, 525 

Tennessee Valley Authority, 127-8, 317, 
319, 328, 333, 402 

territorial waters, 294-6, 297-8, 383, 526, 
533 

tertiary activities, 25, 460, 538, 565 

Texas, 139, 148, 167, 236, 242, 245, 272, 
276, 310, 354, 359, 371, 373, 378, 386, 
452-3, 479, 481 : 

textile industry, 67, 71, 119, 229-30, 237, 
249-50, 255, 260, 307, 327, 333, 335, 
357, 360, 363, 379-80, 402-5 passim, 
444, 455-60 passim, 469-73 passim, 
474-6, 479-84 passim, 487-505 passim, 
529-31 passim, 547, 551-2, 555, 558- 
63 passim; cotton, 72, 83, 234, 236, 
239, 242-3, 244-7 passim, 248-9, 254, 
256, 360, 398, 458, 469, 474, 480-1, 
486-7, 491-3 passim, 496-7, 501-3 
passim, 546, 558; wool 67, 72, 232-3, 
234-7 passim, 243, 246, 274, 480, 491— 
3 passim, 496, 501-4 passim 

Thailand, 24, 27-30 passim, 70, 100, 103, 
133, 140, 144, 165-6, 204, 208, 239, 
252, 305, 309-13 passim, 317, 339, 
363, 418, 445, 515, 518, 536, 538, 546, 
563; rice in, 138; rubber in, 209-10, 
tin in, 434 

Thames, River, 112, 229, 328, 337, 378, 
487, 491 

Thar Desert, 157 

thermal power, 395-9 passim, 404-6, 
408-11, 413-14, 487, 489, 496, 499 

Thetford Mines, Canada, 70, 451 

Thionville, France, 429, 492 

Thomas, Sydney, 463 

Thompson, Canada, 443 

Tiber Basin, Italy, 192 

Tibet, 10, 70, 107, 172, 508 

Tibetans, 11, 24 

tidal power, 342, 403-4 

Tientsin, China, 286, 502, 518 

Tierra del Fuego, 22, 276,393 

Tigris, River, 165 

Tilburg, Netherlands, 493 
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Tilbury, U.K., 63 

timber, 35, 53, 70, 116, 121, 127, 198, 
205, 301, 307, 317-22 passim, 324-7, 
328, 358, 362-3, 455, 470, 477, 483, 
487, 492, 495-500 passim, 504, 516, 
524-6 passim, 529-33 passim, 547, 555, 
558, 562-3; world production and 
trade of, 329-40; see also lumbering 

Timbuktu, Mali, 61, 65, 83 

tin, 28, 39, 67, 70, 199, 204, 284, 295, 
363, 416-26 passim, 430-1, 433-5, 
440-1, 445, 447, 460-1, 469, 478, 485, 
491, 493, 529, 531, 545, 548, 553, 557- 
63 passim 

tin plate, 217, 302, 358, 416, 433, 435, 
469, 491-2 

Tinh Tuc, China, 435 

Titicaca, Lake, 291 

Titusville, Pennsylvania, 366-8, 384 

Toba, Lake, 293 

tobacco, 7, 28, 91, 96, 102, 111, 118, 123, 
133, 148, 179, 202, 225-7, 274, 433, 
476, 490-1, 495, 529, 545, 547, 552, 
558, 561-3 passim 

Tobago, 188 

Togo, 163 

Tokaido Express, 515, 518 

Tokyo, Japan, 14, 36, 72, 281, 471-2, 
483, 501, 515, 518, 536 

Toledo, Ohio, 72, 470, 496 

Tolimo, Colombia, 179 

Tomakomal, Japan, 429 

Tomsk, U.S.S.R., 335, 391 

Tonga, 214 

Tonlé Sap, Cambodia, 138, 291 

Toronto, Canada, 12, 335, 387, 403, 497, 
529, 534-5 

Torun, Poland, 338 

Toulon, France, 437 

Tourcoing, France, 237, 492 

tourist trade, 14, 51, 55, 57, 68, 70, 73-5 
passim, 79, 82-3, 128, 239, 318, 321-2, 
423-4, 459-60, 507, 512-13, 526, 528, 
534-6 passim, 537-9, 545, 550, 565 

Tournai, Belgium, 493 

town planning, 75-6, 79, 87, 127 

trade, 543-66; see also specific products 

trade, factors affecting, 544-9; foreign 
investment, 547-8; government poli- 
cies, 550-3; natural resources, 545-6; 
population, 546-7; stage of economic 
development, 547; transport, 549 

trade, invisible, 538-9, 545, 547, 550 

trade, ocean routes, 527-31 

trade, types of, 543-4 

trade, world pattern of, 555-63 

trade, see also free trade and protection 

trade unions, 214, 357, 482 

trading blocs, 553-5 

Trans-Arabian pipeline, 373, 390 

Trans-Australian Railway, 504, 515 

transhumance, 36, 47, 51, 107-8, 110, 
270, 276 

transport, 507-36; as affecting trade, 
549; as an industrial location factor, 
328, 359, 482-4; of logs, after timber 
extraction, 311-12, 315-16; see also 


specific transport media; role in mig- 
ration, 32-4 

Trans-Siberian Railway, 8, 355, 499, 
515-17 

Transvaal, 235, 364 

Transylvania, 393 

Trent, River, U.K., 487, 521 

Trieste, Italy, 470 

Trinidad, 34, 188, 388 

Tripoli, Lebanon, 390, 530 

Trollhattan, Sweden, 337, 404, 494 

Tromsö, Norway, 298 

Trondheim, Norway, 298, 338, 494 

Trucial States, 373, 390 

truck farming, see market gardening 

tsetse fly, 13, 94-5, 266 

Tsinghai, China, 10 

Tuaregs, 106 

Tula, U.S.S.R., 344, 355, 358, 480, 498 

Tully Falls, Australia, 407 

Tumbes, Peru, 393 

tuna, 287, 290, 297, 299, 302-3 

Tunda, India, 363 

tundra, 5, 23, 56, 107, 310, 545 

Tungus Basin, U.S.S.R., 355 

Tunguses, 24 

tungsten, 417, 426, 445, 446-7, 461, 499, 


Tunisia, 151, 224, 391, 453, 555, 561 

Turgay, U.S.S.R., 437 

Turin, Italy, 65, 192, 338, 404, 471, 494 

Turkestan, 157, 391, 444, 517 

Turkey, 21, 24, 106-9 passim, 131, 151, 
158, 160, 166, 224, 226, 243, 248, 277, 
318, 325, 393, 444 

Turner Valley, Canada, 387 

Turnhout, Belgium, 493 

Tuscany, 109, 192 

Tushantze, China, 377, 392 

Tuxpam, Mexico, 387, 561 

Tyne Valley (Tyneside), U.K., 470, 490 

typhoons, see hurricanes 

tyres, 203-4, 210, 212, 254, 380, 455, 
475, 480, 488 492-7 passim 

Tyumen, U.S.S.R., 391, 499 


UBANGI, River, 309 

Ube, Japan, 363 

Ufa, U.S.S.R., 354, 391, 498-9 

Uganda, 161, 175, 180, 408, 536, 561 

Uighurs, 11 

Ukraine, 105, 143, 151-3 passim, 198, 
246, 355, 391, 406, 428, 480, 485, 498, 
517 

Ulan Bator, Mongolia, 517-18 

Ulm, W. Germany, 523 

Umm Said, Qatar, 377 

UNCTAD, 553 

underdeveloped countries, 2, 3, 16, 18- 
20, 21, 25, 35-6, 39, 52, 74, 77-81 
passim, 85-8 passim, 97, 128, 161, 200, 
213-15 passim, 230, 234, 256, 284, 312, 
316-17, 377-81 passim, 389, 410, 456, 
457-9, 466, 469, 472, 475, 481, 484-7 
passim, 537, 547, 550-1, 557, 565 

underpopulation, 1, 10, 18, 19-20, 32, 
48, 65 


unemployment, 18-19, 31-2, 83, 98, 134, 
141, 353, 357-8, 457, 459, 485, 499 

Union of Soviet Socialist Republics 
(U.S.S.R.), 3-7 passim, 18, 24, 31, 51, 
56, 65, 67, 70, 87-8, 97, 105-11 passim, 
127, 139, 143-50 passim, 152-63 pas- 
sim, 172-3, 189, 193, 197, 203, 208- 
12 passim, 223-6 passim, 233-4, 238- 
44 passim, 247, 252, 254, 260, 262, 269, 
278-81 passim, 284-8 passim, 292, 294, 
297-302 passim, 310-11, 314-16 pas- 
sim, 322, 327-31 passim, 337-8, 344-5, 
348-51 passim, 358-63 passim, 371, 
373, 377-84 passim, 393, 400, 406, 
411-12, 418, 426-7, 431-7 passim, 
440-53 passim, 456, 467-8, 471-4 
passim, 479-80, 485, 502, 513-16 
passim, 520-1, 533-4, 546-8 passim, 
552, 555, 560-2 passim, 565; air routes 
in, 536; cattle in, 265, 268; coal in, 
354-5; collective farming in, 116-19; 
cotton in, 246; fishing in, 303; flax in, 
250-1; forestry in, 335-6; hydro-elec- 
tric power in, 404-6; industry in, 498- 
9; inland waterways in, 523; iron ore 
in, 428-9; petroleum in, 390-1; rail- 
ways in, 517; sheep in, 235-6, 276; 
sugar beet in, 198; trade in, 563; 
wheat in, 151 

United Kingdom (U.K.), 2, 9, 12, 26, 
31-4 passim, 37, 47, 63, 69, 74-7 pas- 
sim, 81-7 passim, 91, 97-8, 108, 111- 
12, 126, 141, 147-53 passim, 158-9, 
163-7 passim, 170-5 passim, 184-91 
passim, 194-8 passim, 208, 211-12, 
220, 224, 226, 230, 234-5, 238-40 
passim, 244, 247, 252-3, 255, 259, 263, 
265, 273, 275, 277-80 passim, 284, 287, 
290, 292, 295, 297, 300, 302, 310, 316- 
19 passim, 322, 325-8 passim, 333, 
335, 338, 344-5, 348-52 passim, 359- 
61 passim, 374, 378-81 passim, 384, 
390-3 passim, 396, 399-400, 411-12, 
418-19, 427, 435, 438, 440, 449, 453, 
456, 462, 466-8 passim, 470-82 passim, 
485, 488, 493, 510-15 passim, 521, 
530-4 passim, 537-41 passim, 544-65 
passim; agricultural zones in, 272; 
cattle in, 261, 267-8, 270; coal in, 
356-8; cotton textiles in, 248; fishing 
in, 299; industry in, 489-92; iron ore 
in, 429; paper industry in, 336-7; 
population structure of, 14-16; rail- 
ways in, 516; sheep in, 274, 276; syn- 
thetic fibres in, 254; woollen textiles 
in, 236-7 

United States of America (U.S.A.), 4, 8- 
9, 12, 15-21 passim, 26, 30-7 passim, 
45, 51, 56, 61, 64-7 passim, 70-3 pas- 
sim, 76, 81, 83, 87, 94-8 passim, 102, 
105, 108-15 passim, 118-22 passim, 
125-7 passim, 131, 134, 144-7 passim, 
150-4 passim, 158-67 passim, 170-5 
passim, 179-80, 184-95 passim, 199, 
202-3, 208, 212, 216, 220, 222, 224-5, 
235, 237-43 passim, 252, 255, 259-62 
passim, 264, 267, 275, 277-81 passim, 


INDEX 


284, 287-8, 291-7 passim, 300-1, 314- 
20 passim, 326-9 passim, 334-7 passim, 
344-50 passim, 356-63 passim, 369, 
373, 377-82 passim, 390, 396-400 
passim, 411-12, 418, 427, 430-1, 435- 
53 passim, 458, 464-7 passim, 470-6 
passim, 480-1, 485-8 passim, 491, 494, 
500, 504, 511-15 passim, 518, 529-33 
passim, 535-41 passim, 544-8 passim, 
551-4 passim, 560-5 passim; agricul- 
tural zones in, 272; air transport in, 
534; cattle in, 263, 268-9; coal in, 
351-4; cotton in, 244-6; fishing in, 
302; forestry in, 330-3; groundnuts in, 
221; hydro-electric power in, 401-3; 
industry in, 495-7; inland waterways 
in, 523-5; iron ore in, 428; maize in, 
155-6; petroleum in, 384-7; railways 
in, 516-17; rice in, 139; settlement 
patterns in, 48-9; sheep in, 236, 276; 
soya beans in, 223; sugar beet in, 198; 
sugar cane in, 197; synthetic fibres in, 
254; synthetic rubber industry in, 210- 
11; tobacco in, 226; trade in, 558-9; 
urban zoning in, 77-9; wheat in, 
148-9 

Upper Volta, 161, 221 

Ural Mountains, 65, 310, 355, 373, 381, 
391, 418, 428-31 passim, 437, 440-4 
passim, 450-1, 466, 485, 498-9, 517 

Ural, River, U.S.S.R., 520 

Uralets, U.S.S.R., 450 

uranium, 56, 411-14 passim, 418, 420, 
426, 439, 441, 446, 558, 561 

urban fields, 80-2 

urban morphology, 39, 69, 72, 74, 75-80 

urban problems, 21, 37, 42, 78, 82-8 

urban sprawl, 21, 54, 85-6, 87-8, 273, 
422, 486 

urban zones, see zoning of economic 
activities, urban 

Uruguay, 108, 151, 172, 235, 264-5, 271, 
276, 476, 504 

Urumchi, China, 518 

Uspallata Pass, 61, 518 

Utah, 31, 198, 354, 381, 428, 431, 440, 
445-7 passim 

Utrecht, Netherlands, 65, 493 

Uzbekistan, 246 


Vaasa, Finland, 337 

Valencia, Spain, 193 

Valencia, Venezuela, 75 

Valenciennes, France, 492 

Valparaiso, Chile, 393, 504, 518 

value-added tax, 552 

vanadium, 418, 426, 446, 460-1, 498 

Vancouver, Canada, 150, 288, 301-2, 
344, 354, 373, 387, 403, 497, 531, 
534-5 

Vancouver Island, Canada, 334, 362 

Vanes, Lake, Sweden, 337 

Varanasi, India, 70, 503 

Vasteras, Sweden, 494 

vegetable oils, 154, 163-4, 202-3, 214, 
215-24, 302, 382, 473-4, 504, 555 

vegetables, 8, 36, 79, 94-6 passim, 102, 
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105, 109-12 passim, 123, 131, 133, 141, 

* 161-3, 202, 222, 433, 476, 479, 513, 
525, 534, 545, 557 

Veld, The, 105, 263, 276 

Vendée, France, 269 

Venezuela, 62, 100, 165, 180, 186, 188, 
252, 293, 369, 373, 377, 382-7 passim, 
393, 427, 429, 518, 531, 548, 558, 560; 
petroleum in, 388; ranching in, 265-6 

Venice, Italy, 58, 494, 530 

Vereeniging, S. Africa, 364 

Verkhoyansk, U.S.S.R., 65 

Vermilion Range, 428 

Verona, Italy, 65 

Versailles, France, 76 

Verviers, Belgium, 237 

Victoria, 151, 193, 264,271, 275, 363, 515 

Victoria Falls, 398, 408 

Victoria, Lake, 291 

Vicuña, 107, 229, 231, 256 

Vienna, Austria, 57, 494, 516, 535 

Vientiane, Laos, 68 

Vietnam, 29, 57, 204, 208, 210, 305, 485, 
488 

Vietnam, North, 27, 138, 180, 345, 363. 
518, 548 

Vietnam, South, 27, 31, 138, 180 

Vikings, 31, 33, 299 

vines, 91, 95, 110, 122, 188-9, 274 

Virginia, 127, 310, 387 

Visayan Islands, 102 

vitamins, 131, 133, 158, 162-3, 167, 267, 
280, 284, 292 

viticulture, 109-10, 189-90, 191-3; geo- 
graphical requirements of, /83, 188; 
see also grapes 

Vizakhapatam, India, 444 

Vladivostok, U.S.S.R., 355, 499, 517, 
536 

Volga, River, 127, 291, 391, 406, 498-9, 
520 

Volga-Don Shipping Canal, 523 

Volgograd, U.S.S.R., 406, 499 

Volsk, U.S.S.R., 499 

Volta, Lake, 291 

Volta, River, 47, 52, 127, 398, 408 

Volta Redonda, Brazil, 429 

Voronezh, U.S.S.R., 198 

Vosges, France, 269, 338 


WAAL, River, Netherlands, 523 

Wabush City, Canada, 428 

Waikato, N. Zealand, 270 

Wakefield, U.K., 491 

Wales, 46, 56, 64, 83, 158, 236, 255-6, 
270, 274, 276, 319, 348, 357-9 passim, 
378, 423, 433, 436, 465, 467, 480, 
486, 491 

Walsall, U.K., 85, 489 

Wanganui, N. Zealand, 111, 276 

Wankie, Rhodesia, 364 

War of Independence, U.S.A., 34 

Warren, Ohio, 496 

Warrington, U.K., 491 

Warrior, River, 353 

Warsaw, Poland, 494, 516, 523, 535-6 

Warwickshire, 358, 489 
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Washington, 149, 301, 
402-3, 440, 497 

Washington, D.C., 66, 76, 534-5 

wastes, re-use and re-cycling of, 320, 
325-7 passim, 382, 425, 435, 403-4 

watches, see clocks and watches 

water, conservation of, 122, 321; as a 

‘factor in settlement, 6, 42-3, 52, 57, 

75; as an industrial location factor, 
248, 326, 328, 408, 412, 462, 473, 487; 
management of, 125-6, 127-8; supply 
of, 21, 85, 408, 487 

water power, 56, 236, 245, 342, 356, 358, 
397-406 passim, 456, 466, 480 

water transport, 519-20, see also ocean 
transport and waterways, inland 

waterways, inland, 13, 65, 187, 483, 492- 
5 passim, 513, 519, 520-5, 561 

Watt, James, 348 

wattle, 280, 324, 340 

ways of life, 22-6; see also commercial 
agriculture, herding, hunting, fishing, 
shifting cultivation, and subsistence 
farming; in South-East Asia, 28 

Weald, The, 466 

Wedgwood, Josiah, 490 

weeds, types of, 94 

Wei Ho, China, 247 

Welland Canal, 62, 521, 523 

Wellington, N. Zealand, 261, 531, 536, 
563 

Welwyn Garden City, U.K., 76 

Weser, River, 522 

West Africa, 22, 24, 32-3, 58, 61-2, 77, 
91, 95-6, 101, 103, 106, 121, 163, 165, 
176, 182-5 passim, 188, 204, 213, 
216-20 passim, 259, 266, 313, 430, 
438, 505, 529, 555; cocoa in, 186- 
7; coffee in, 180; forestry in, 340; 
groundnuts in, 221; rubber in, 210; 
trade in, 561 

West Bromwich, U.K., 85, 489 

West Hartlepool, U.K., 491 

West Indies, 32-5 passim, 57, 103, 165-8 
passim, 175, 179-82 passim, 186, 189, 
194-5, 213, 240, 247, 293, 438, 530-1, 
538, 548; cocoa in, 188; sugar cane 
in, 196-7; trade in, 561 

West Irian, Indonesia, 392 

West Virginia, 351-3 passim 

Western Australia, 64, 151, 293, 309, 
339, 393, 429, 437, 504 

Western Ghats, India, 173, 180, 247, 429 

Westphalia, 248, 361, 480, 492 

whale, 283-5 passim, 292, 294-8 passim, 
303-4 

wheat, 3, 24, 91-9 passim, 103-6 passim, 
109-11 passim, 116, 118, 121, 123, 
130-9 passim, 142-3, 145-53, 156-61 


310, 332, 354, 
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passim, 222, 263, 275, 362, 406, 476, 
497, 518, 524-31 passim, 545-7 passim, 
557-8, 562-3; cultivation and harvest- 
ing of, 146; geographical require- 
ments of, 742-3; types of, 140, 145-6; 
world production and trade, 146-53 

Wheeling, West Virginia, 496 

White Nile, River, 64, 247 

White Sea, 335, 523 

Whitehaven, U.K., 491 

Whitehorse, Canada, 525 

Whitney, Eli, 244 

Whyalla, Australia, 504 

Wickham, Henry, 203-4, 210 

Widnes, U.K., 491 

Wigan, U.K., 83 

Wilkes Barre, Pennsylvania, 353 

Wilm, Alfred, 437 

Windsor, Canada, 72, 404, 497 

wine, 99, 109-10, 166, 170, 183, 188-93, 
226-70 passim, 476, 494, 529, 546-7, 
552, 557, 561; industry, 190-1; pro- 
ductionand trade, 191-3; types of, 189 

Winnipeg, Canada, 150, 281, 403, 497, 
535 


Winnipeg, River, 403 

Wisconsin, 159, 269, 272, 279, 333 

Witbank, S. Africa, 364 

Witwatersrand, S. Africa, 70, 448, 505 

wolfram, see tungsten 

Wolfsburg, W. Germany, 471 

Wolverhampton, U.K., 85, 489 

woodpulp, see pulp 

wool, 23, 72, 107-8, 229, 230-7, 239, 249, 
255-60 passim, 272-7 passim, 280, 327, 
456, 475, 480, 491, 531, 545, 547, 557— 
63 passim; geographical requirements 
of production, 240-1; processing of, 
see textiles industry, wool; produc- 
tion and trade of, 233-7, 259 

Worcester, Massachusetts, 496 

Workington, U.K., 491 

World War, First, 2, 15, 197, 210, 317, 
532, 558 

World War, Second, 2, 15-16, 34, 80, 
114, 150, 174, 179-80, 202, 204, 208- 
11 passim, 216, 221-6 passim, 229, 239, 
244-5, 249, 253, 327, 350-1, 355, 360, 
384-7 passim, 426, 470, 498, 500, 511, 
532, 547, 550 

Wren, Christopher, 75 

Wrexham, U.K., 358 

Wright, Wilbur and Orville, 473, 531 

Wroclaw, Poland, 494 

Wuchang, China, 503 

Wuhan, China, 429, 480, 503 

cia W. Germany, 237, 248, 361, 

Wyoming, 354, 382, 386, 428 
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YABASE, Japan, 392 

yak, 24, 107, 258, 508 

Yakuts, 22, 24, 107 

Yalu, River, N. Korea, 406 

Yallourn, Australia, 70 

yam, 24, 95-6, 100-1, 162-3, 214 

Yamagata, Japan, 392 

Yampi Sound, Australia, 429 

Yanchang, China, 392 

Yangtse Kiang, China, 10, 61, 72, 135, 
153, 171, 173, 247, 406, 429, 483, 502- 
3, 520-1 


Yarmouth, Great, U.K., 290, 299, 
479 

Yaroslavl, U.S.S.R., 498 

Yawata, Japan, 501 

Yellowknife, Canada, 55 

Yellow Sea, 287, 302 

Yemen, 180, 182 

Yenangyaung, Burma, 392 

Yenisey, River, 56, 335, 520 

yerba maté, 172 

Yokohama, Japan, 14, 174, 471, 501, 


518, 528, 531 

Yorkshire, 67, 72, 236, 261, 357, 480, 
491 

Yorubas, 13 

Youngstown, Ohio, 496 

Yucatan, Mexico, 184 

Yugoslavia, 21, 151, 167, 193, 252, 276, 
325, 338, 362, 393, 437, 440, 444, 470, 
523, 539 

Yukon, 31, 525 

Yukon, River, 525 

Yumen, China, 377, 392, 503 

Yunnan, China, 47, 355, 435, 503, 518 


ZAÏRE, 18, 62, 162, 180, 204, 208, 210, 
216-19 passim, 340, 364; 435, 441, 446, 
450-1, 485, 536, 561; copper in, 431-2 

Zambales, Philippines, 444 

Zambesi, River, 408, 520 

Zambia, 351, 364, 446, 505, 515-18 
passim, 561; copper in, 431-2 

Zania, Nigeria, 435 

Zanzibar, 167 

Zeebrugge, Belgium, 523 

Zelton, Libya, 391 

zinc, 70, 404, 417, 424, 426, 430-1, 439, 
440-1, 443, 448-9, 460-1, 493-4, 498, 
558, 560 

zine-plating, 441, 469 

Zinder, Niger, 61, 65 

zoning of economic activities, agricul- 
ture, 271-4; urban, 68-9, 72-5 passim, 
76-80 

Zorritos, Peru, 393 

Zouerate, Mauritania, 427, 430 

zyen’ya, 119 
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INTERNATIONAL EDITION 


Human and Economic Geography has been written 
mainly to cater for pre-university students, 
but it is also intended for use as a 
general reference book. The authors have 
kept in mind the needs and interests of 
students in developing countries, since most ea a 
of the textbooks already available in English ; p 
are written mainly for American or British 
schools and colleges. At the same time, 
a world-wide coverage has been maintained 
to assist comparison between developing 
and advanced countries. 
Included in the text are ‘Discussion Points’ 
which focus on points of topical interest 
or on particular problems, and ‘Special Topics’ 
ot 3 which highlight the existing factors 
i influencing the patterns of distribution 
of various types of economic activities. 
a Also included are exercises and questions 
to assist the student. 
Both Imperial and Metric (S.1.) units 
of measurement are used in the text. 
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high price of imported books. 

A wide range of subjects is covered and the 
titles selected for reprinting in the series are 
all standard textbooks or reference works 
with an established international reputation. 
From time to time new books which possess 
the same qualities as these established titles 
will be chosen for inclusion in the series. 


ISBN 0 19 580360 4 


OXEORD UNIVERSITY PRESS 


